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(54) POSITIVE TYPE RADIOSENSITIVE COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a positive type radiosensitive composition with its resolution, 
defocus latitude (DOF) and line edge roughness(LER) improved on the basis of lithographic technology using 
a shortwave exposure illuminant enabling supermicro-fabrication, a lamination technique and a positive type 
chemically- amplified resist. 

SOLUTION: The positive type radiosensitive composition is characterized by containing a resin dissolved by 
action of acid to increase its solubility in an alkali developer, a compound generating such an acid with 6-20 
carbon numbers of its aliphatic group as an aliphatic sulfonic acid, an aliphatic carboxylic acid or an aliphatic 
alcohol by irradiation of an active light ray or a radial ray, and a solvent, to be used with a film thickness of 
2000-4500 angstrom. 

* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Claim 1](A) By the exposure of resin in which it decomposes by operation of acid and solubility in inside of 
an alkali developing solution increases, (B) active light, or radiation. Aliphatic sulfonic acid whose carbon 
number of an aliphatic group is six or more pieces [ 20 or less ], A positive type radiation-sensitive 
constituent containing a compound which generates aliphatic carboxylic acid or fatty alcohol, and the (C) 
solvent for using it by thickness (2000 A - 4500 A). 

[Claim 2]The positive type radiation-sensitive constituent according to claim 1 in which a carbon number of 
an aliphatic group generated in a compound of (B) is characterized by being a compound in which six or 
more piece aliphatic sulfonic acid and aliphatic carboxylic acid which are 20 or less pieces, or fatty alcohol is 
shown with a following general formula (a). 
[Formula 1] 

HsC-fCH^X-H -«5£ (a) 

n expresses the integer of 5-19 among a general formula (a). X expresses -S0 3 ~, -COO- or -0-. 
[Claim 3]The positive type radiation-sensitive constituent according to claim 1 or 2 in which an aliphatic 
group in a compound of (B) is characterized by carbon numbers being 20 or less ten or more piece straight 
chain aliphatic groups. 

[Claim 4]The positive type radiation-sensitive constituent according to any one of claims 1 to 3 which is an 
object for an exposure by radiation with a wavelength of 1-250 nm. 

■■ ■ :■■ ■■■ ■■■■ ■■■■ ■■■■ ■■■■ ■■■■■ ■■: : :■■ ■■: : ■■ ■ ■ ■■ 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the positive type radiation-sensitive constituent used for 
manufacture of the circuit boards, such as semiconductor manufacturing processes, such as a lithography 
board and IC, a liquid crystal, and a thermal head, and also other photofabrication processes. 
[0002] 

[Description of the Prior Art]As a photosensitive composition used for manufacture of the circuit boards, 
such as semiconductor manufacturing processes, such as a lithography board and IC, a liquid crystal, and a 
thermal head, and also other photofabrication processes, if there are various constituents, a photoresist 
photosensitive composition is generally used and it is roughly divided — two sorts, a positive type and a 
negative mold, — it is . There is a chemical amplification system resist composition as one of the 
positive-type-photoresist photosensitive compositions. A chemical amplification system positive resist 
composition is a pattern formation material which makes an exposure part generate acid by the exposure of 
radiation, such as far ultraviolet light, changes the solubility over the developing solution of the irradiation 
part of active radiation, and a non-irradiation part, and makes a pattern form on a substrate by the reaction 
which makes this acid a catalyst. Three component systems which the above-mentioned positive type 
chemical amplification resist has alkalis soluble resin, a compound (photo-oxide generating agent) which 
generates acid by radiation exposure, and an acidolysis nature group, and comprise the lysis inhibition 
compound to alkalis soluble resin, It can divide roughly into the two-component system which consists of 
resin which has a basis which decomposes by a reaction with acid and serves as alkali soluble, and a 
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photo-oxide generating agent. In the positive type chemical amplification resist of these two-component 
systems or three component systems, acid from a photo-oxide generating agent is made to intervene by 
exposure, negatives are developed after heat treatment, and a resist pattern is obtained. 
[0003]Although these positive type chemical amplification resist can serve as a system effective in the 
short wavelength formation of the light source in which micro-machining is possible, the improvement of 
process admissibility, such as improvement in resolution, an exposure margin, and the depth of focus, is 
called for further. Using for JP,1 1-1 25907,A the compound which generates carboxylic acid, and the 
compound which generates acid other than carboxylic acid as a photo-oxide generating agent is indicated. 
JP,8-27094,A used the photo-oxide generating agent which generates with a carbon numbers of six or more 
perfluoro alkane sulfonic acid, and has tried improvement of solubility, spreading nature, and a profile. . 
JP,6~1 99770,A contains a with a carbon numbers of six or more straight chained alkyl group in a sulfonate 
anion or a sulfate anion. The radiation-sensitive resin composition containing specific sulfonium salt or 
iodonium salt was indicated, and it is indicated that it excels in spreading nature, the stability of the pattern 
shape over the conditions of after-exposure calcination, etc. 

[0004]It is advantageous on performance to thin-film-ize resist thickness from the demand of an aspect 
ratio in connection with the minuteness making of the present pattern dimension, and in order to form 
especially a minute pattern of 0.15 micrometer or less with sufficient accuracy, it is especially important. In 
each of above-mentioned art, it did not correspond to such thin film-ization but there was room for an 
improvement of resolution, a defocus latitude (DOF), and line edge roughness (LER) especially in resist 
performance. 
[0005] 

[Problem(s) to be Solved by the Invention]Therefore, the purpose of this invention is in the exposure light 
source of the short wavelength in which micro-machining is possible, thin film-ized art, and the lithography 
technology using positive type chemical amplification resist, It is in providing the positive type 
radiation-sensitive constituent in which resolution, a defocus latitude (DOF), and line edge roughness (LER) 
have been improved. 
[0006] 

[Means for Solving the Problem]According to this invention, the purpose of describing this invention above 
is attained by the following composition. 

(1) by the exposure of resin in which it decomposes by operation of (A) acid, and solubility in inside of an 
alkali developing solution increases, (B) active light, or radiation. Aliphatic sulfonic acid whose carbon 
number of an aliphatic group is six or more pieces [ 20 or less ], A positive type radiation-sensitive 
constituent containing a compound which generates aliphatic carboxylic acid or fatty alcohol, and the (C) 
solvent for using it by thickness (2000 A - 4500 A). 

A positive type radiation-sensitive constituent given in the above (1) in which a carbon number of an 
aliphatic group generated in a compound of (2) and (B) is characterized by being a compound in which six or 
more piece aliphatic sulfonic acid and aliphatic carboxylic acid which are 20 or less pieces, or fatty alcohol is 
shown with a following general formula (a). 
[0007] 
[Formula 2] 
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HsC-fcH^X-H -afc* (a) 

[0008]n expresses the integer of 5-19 among a general formula (a). X expresses -S0 3 - -COO- or -O- 
The above (1) in which the aliphatic group in the compound of (3) and (B) is characterized by carbon 
numbers being 20 or less ten or more piece straight chain aliphatic groups, or a positive type 
radiation-sensitive constituent given in (2). 

(4) A positive type radiation-sensitive constituent given in either of above-mentioned (1) - (3) which is an 
object for an exposure by radiation with a wavelength of 1-250 nm. 

[0009]Hereafter, the desirable mode of this invention is indicated. 

(5) (D) The above-mentioned positive type radiation-sensitive constituent which contains an organic base 
nature compound further. 

(6) (E) The above-mentioned positive type radiation-sensitive constituent which contains further a fluorine 
system or a silicon system surface-active agent. 

(7) The above-mentioned positive type radiation-sensitive constituent, wherein the above-mentioned (A) 
ingredient is expressed with following general formula (II). 

[0010] 
[Formula 3] 

^4% -fft 

-*« (ii) 





[001 1]R! expresses hydrogen and an alkyl group of 1-4 carbon numbers among general formula (II). R 2 and 
R 3 express a hydrogen atom and an alkyl group of 1-4 carbon numbers independently respectively. R 4 
expresses an alkyl group of a straight chain of 1-10 carbon numbers, annular, or branching. R 5 expresses 
straight chain shape of the carbon numbers 1-6, a branched state or annular alkyl group and straight chain 
shape of the carbon numbers 1-6, and a branched state or annular alkoxy group. R 3 and R 4 may join together 
and 5 or 6 membered-rings may be formed. 0< a<1, 0< b<1, 0<=c<1, and a+b+c=1 are filled. 

(8) The above-mentioned positive type radiation-sensitive constituent, wherein the above-mentioned (A) 
ingredient contains an acidolysis nature unit in the above-mentioned general formula (II) by which R 4 is 
expressed with following general formula (III). 

[0012] 
[Formula 4] 

-**5£(III) -£CH 2 }fW 

[0013]An organic group containing at least one sort of atoms and at least one carbon atom which are 
chosen from a group which W becomes from an oxygen atom, a nitrogen atom, a sulfur atom, a phosphorus 
atom, and a silicon atom, An annular alkyl group which is not replaced [ an aryl group which is not replaced 
/ an amino group, ammonium, a sulfhydryl group, substitution, or /, substitution, or ] is expressed, n 
expresses an integer of 1-4. 

(9) The aforementioned positive type photoresist composition, wherein said W is one chosen from following 
substituent group (IV). 
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[0014] 
[Formula 5] 



mmmm av) 



-0-^-R 2 -OR 2 -CH(COOR 2 ) 2 -C(COOR 2 ) 3 

o 



-CH 2 COOR 2 



-N(COOR 2 ) 2 



-CH(CONHR 2 ) 2 



-C(CONHR 2 ) 3 — CH 2 CONHR 2 



— N(CONHR 2 ) 2 




(R 3 ) 



— NH 2 -NH3X 



-SH 



-CN 



O 



— SR 2 — CHO — R4 

[0015]R 2 expresses the aralkyl group which is not replaced [ the aryl group which is not replaced / a 
hydrogen atom, the straight chain shape of 1-6 carbon numbers, a branched state or annular alkyl group, the 
straight chain shape of 2-6 carbon numbers, a branched state or annular alkenyl group, substitution, or /, 
substitution, or ] among substituent group (IV). R 3 expresses a hydrogen atom, the straight chain shape of 
1-6 carbon numbers, a branched state or annular alkyl group, the straight chain shape of 1-6 carbon 
numbers, a branched state or annular alkoxy group, a halogen atom, a nitro group, an amino group, a hydroxyl 
group, or a cyano group. X expresses a halogen atom. R 4 expresses the annular alkyl group of 3-15 carbon 
numbers which are not replaced [ the aryl group which is not replaced / substitution or /, substitution, or ]. 
m is a natural number of 1-4. 

(10) The aforementioned positive type radiation-sensitive constituent, wherein the aforementioned (A) 
ingredient is expressed with following general formula (V). 



[0017]0< a<1, 0< b<1, 0<=c<1, and a+b+c=1 are filled. 

[0018]Like the above-mentioned, thin-film-izing resist thickness from the demand of an aspect ratio in 
connection with the minuteness making of the present pattern dimension, It is advantageous on 
performance, and in order to form especially a minute pattern of 0.15 micrometer or less with sufficient 
accuracy, it is common to produce uniformly the thin film of about 2000-4500 A of thickness. In this 
invention, when thickness was used with a 2000-4500-A thin film, the positive type radiation-sensitive 
constituent which resolution, a defocus latitude (DOF), and line edge roughness (LER) can improve was 
found out. When a carbon number uses the compound which generates the aliphatic sulfonic acid, carboxylic 
acid, or alcohol of six to 20 straight chains so that it may have a hydrophilic unit and a canal unit in the (B) 
ingredient in this invention, and the same molecule for example, this, As a result of fully controlling the 
dissolution rate of an unexposed part and promoting the dissolution rate of an exposure part, it is surmised 
that the above-mentioned purpose was attained. 



[0016] 
[Formula 6] 




OH 
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[0019] 

[Embodiment of the [nvention]Hereafter, ingredients first contained in a these positive type 
radiation-sensitive constituent, such as a compound and resin, are explained in detail. 

[0020][1]Compound which generates the aliphatic sulfonic acid, aliphatic carboxylic acid, or fatty alcohol 
whose carbon number of an aliphatic group is six or more pieces [ 20 or less ] by the exposure of active light 
or radiation ((B) ingredient) 

The carbon number of an aliphatic group to generate can express with R-S0 3 H, R-COOH, and R-OH (here, 
R expresses the aliphatic group whose carbon numbers are six pieces - 20 pieces.) respectively as six or 
more piece 20 or less aliphatic sulfonic acid, aliphatic carboxylic acid, or fatty alcohol. Here, it is 10-20 
pieces preferably as a carbon number of the above-mentioned aliphatic group, and 10-18 pieces are 10-15 
pieces especially preferably more preferably. It is preferred that it is the straight chain or branched alkyl 
group whose carbon numbers are six pieces - 20 pieces here as an aliphatic group whose carbon numbers 
are six pieces - 20 pieces, and it is a straight chained alkyl group whose carbon numbers are six pieces - 20 
pieces preferably, namely, is a compound shown by the above-mentioned general formula (a). As a (B) 
ingredient, the compound which generates aliphatic sulfonic acid and aliphatic carboxylic acid is preferred. 
The onium salt which consists of an anion section originating in the above-mentioned sulfonic acid, 
carboxylic acid, or alcohol and a cation part as a compound of (B) on the other hand is preferred. As such 
onium salt, it is onium salt shown with a following general formula (al). 
[0021] 

[Formula 7] 

(d) 



R 



R 12 




/ R 11 


, R 12 










< 








R 14 




V Ri5 


R 14 




[0022]R tl - R 15 express a hydrogen atom, a straight chain, branching or an annular alkyl group, a straight 
chain, branching or an annular alkoxy group, a hydroxy group, a halogen atom, or -S-R 0 independently 
respectively among a general formula (al). R 0 expresses a straight chain, branching, an annular alkyl group, or 
an aryl group. A + expresses S + or T. m expresses 2 or 3. n expresses 0 or 1. B~ expresses R-S0 3 ~, R-COO 
~, or R-0~. R is synonymous with the above. 

[0023]the straight chain of the inside of a general formula (al), R u - R 15 , and ****** — as an annular alkyl 
group — general — the carbon numbers 1-10 — desirable — the carbon numbers 1-4 — specifically, a 
methyl group, an ethyl group, an isopropyl group, a cyclopropyl group, t-butyl group, etc. are mentioned, the 
straight chain of R u - R 15 , and ****** — as an annular alkoxy group — general — the carbon numbers 1-10 

— desirable — the carbon numbers 1-6 — specifically, a methoxy group, an ethoxy basis, a propoxy group, 
a butoxy group, a pentyloxy group, and a hexyloxy group are mentioned, the straight chain of R 0 , and ****** 

— as an annular alkyl group — general — the carbon numbers 1-10 — desirable — the carbon numbers 
1-4 — specifically, a methyl group, an ethyl group, an isopropyl group, a cyclopropyl group, t-butyl group, 
etc. are mentioned, as the aryl group of R 0 — general — the carbon numbers 6-15 — desirable — the 
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carbon numbers 6-10 — specifically, a phenyl group, a tolyl group, a xylyl group, a mesityl group, a 

KUMENIRU group, etc. are mentioned. As for B~, it is preferred that it is R-S0 3 ~. A + has preferred S + . As for 

m, three are preferred. Although the example as a (B) ingredient is shown below, this invention is not limited 

to these. 

[0024] 

[Formula 8] 
(i-D 



(1-2) 



(1-3) 



(1-4) 



(1-5) 



CI -6) 



CI -7) 



(1-8) 



(1-9) 



(1-10) 



(1-11) 



Am/ 
Am/ 
Am 



CH 3 (CH 2 ) 5 S0 3 " 



CH 3 (CH 2 ) 7 S0 3 " 



l + CH 3 (CH 2 ) 10 SO 3 - 



tm/ 
Am? 
im 

Am 



CH 3 (CH 2 )l2S03 



CH 3 (CH 2 ) 14 S0 3 - 



l + CH 3 (CH 2 ) 18 S0 3 - 



I CH 3 (CH 2 )gC0 2 " 



Am? 
(m 



CH 3 (CH 2 ) 7 C0 2 ~ 



l + CH 3 (CH 2 ) 10 CO 2 - 



/4\0/^' + CH 3 (CH 2 ) 12 C0 2 " 



/ N f f 2 



Am? 



CH 3 (CH 2 ) ! gC02 



[0025] 
[Formula 9] 
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(ii-D 



CI 1-2) 




CH 3 (CH 2 )5S0 3 - 



CH 3 (CH 2 ) 7 S0 3 " 



CI 1-3) 




(11-4) 



MeO 




CH 3 (CH 2 ) 10 SO 3 " 



Q 

CH 3 (CH 2 )i2S0 3 



Cll-5) 



(I I -6) 



CH 3 (CH 2 ) 14 S0 3 - 



CH 3 (CH 2 )i bS0 3 



(I 1-7) 



nBuO— (Q^>— 




(1 1-8) 



o 




H0-(O>-r 



CH 3 CCH2) 5 C0 2 - 



CH 3 (CH 2 ) 7 C0 2 ~ 




(11-11) 



(11-10) / 

<Q>— CH 3 (CH 2 ) 12 C0 2 

P. 

CH3(CH2)ioC02 
<5)-S-(0)— S+ CH 3 CCH 2 ) 18 C02 

Q 

[0026]The compound of an ingredient (B) can be used combining an one-sort independent or two sorts or 
more. 

[0027]The compound which is the above-mentioned (B) ingredient and which is expressed with a general 
formula (al) can make aromatic compounds able to react using a periodate, and can compound the obtained 
iodonium salt by carrying out salt exchange to corresponding carboxylic acid or sulfonic acid. The 
phenylsulfoxide which is not replaced [ aryl Grignard reagents, such as aryl magnesiumbromide, substitution, 
or ] is made to react, and the obtained triarylsulfonium halide can be compounded by the method of carrying 
out salt exchange with corresponding carboxylic acid or sulfonic acid. The phenylsulfoxide which is not 
replaced [ substitution or ] and corresponding aromatic compounds using acid catalysts, such as 
methanesulfonic acid / diphosphorus pentaoxide, or an aluminium chloride, condensation, The method and 
diaryliodonium salt which carry out salt exchange, and a diaryl sulfide are compoundable by condensation, 
the method of carrying out salt exchange, etc. using the catalyst of copper acetate etc. Once leading salt 
exchange to a halide salt, it can carry out salt exchange also of also using the method of using silver 
reagents, such as silver oxide, and changing into carboxylate or a sulfonate, or ion-exchange resin. The 
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carboxylic acid used for salt exchange, carboxylate, sulfonic acid, or a sulfonate can be obtained by 
hydrolysis of commercial carboxylic acid or sulfonic acid halide, etc., using a commercial thing. 
[0028][2]In photo-oxide generating agent this invention which may be used together, other photo-oxide 
generating agents other than the above-mentioned (B) ingredient may be used together. As a photo-oxide 
generating agent which may be used together, photoinitiators of optical cationic polymerization other than 
the above, a publicly known light (400-200-nm ultraviolet rays and a far ultraviolet ray — preferably 
especially) currently used for a photoinitiator of an optical radical polymerization, an optical decolorizing 
agent of coloring matter, optical alterant, or micro resist Compounds which generate acid by g line, h line, i 
line, KrF excimer laser light, ArF excimer laser light, an electron beam, X-rays, a molecular beam, or an ion 
beam, and those mixtures can be used choosing them suitably. 

[0029]As a photo-oxide generating agent which others can use together, For example, diazonium salt, 
ammonium salt, phosphonium salt, iodonium salt, Onium salt, such as sulfonium salt, a seleno NIUMU salt, 
and arsonium salt, An organic halogenated compound, an organic metal/organic halogenated compound, a 
photo-oxide generating agent that has o-nitrobenzyl type protective group, A compound which is 
represented by imino sulfonate etc. and which carries out a photolysis and generates sulfonic acid, a 
disulfon compound, an diazoketo sulfone, an diazodisulfon compound, etc. can be mentioned. A basis which 
generates acid by such lights, or a compound which introduced a compound into a main chain or a side chain 
of polymer can also be used together. 

[0030]Furthermore, V.N.R.Pillai, Synthesis, (1), 1 (1980), A. Abad etal, Tetrahedron Lett, (47) 4555 (1971), 
D.H.R. A compound which generates acid by light of a statement in Barton etal, J.Chem.Soc, (C), 329 (1970), 
U.S. Pat. No. 3,779,778, European patent No. 126,712, etc. can also be used together. 

[0031]In the above-mentioned photo-oxide generating agent, especially a thing used effectively is explained 
below. 

(1) S-triazine derivative expressed with an oxazole derivative expressed with a following general formula 

(PAG1) which a trihalomethyl group replaced, or a following general formula (PAG2). 

[0032] 

[Formula 10] 

N-N M -^ M 



(Y) 3 C N CC0 3 

(PAG1) (PAG2) 
[0033]R 201 shows among a formula the aryl group which is not replaced [ substitution or ] and an alkenyl 

group, and R 202 shows the aryl group which is not replaced [ substitution or ], an alkenyl group, an alkyl group, 

and -C(Y) 3 . Y shows a chlorine atom or a bromine atom. 

[0034]Although the following compounds can specifically be mentioned, it is not limited to these. 
[0035] 

[Formula 1 1] 



9 




N-N 



CH-CH- ^ C- Ca 3 CH 3 — ^ ft- CH-CH- J C" CCI a 




N-N 




(PAGW) CPAGl-2) 
N-N 



4,00 -^^CH-CH-C^C-CBrj CnJC^O-^^— CH-CH-cl >- C0 3 




N-N 



l?m - 2) 0 " (PACl-4, 

I ">=\ N-N jr==v , , N-N 

O 



CO 



N-N 

ch-ch-c s ^c-ccj 3 

O 

{PAGl-5) 

N~N 

■ CH-CH- c£ Jc— COJ3 



(PAGl-6) 

N— N 

CH-CH— (\ /)— CH»CH-0, ^C-CCI 3 



(PAG1-7) 



CCJ a 
N N 

ci 3 c n cci 3 

(PAG2-1) 




OCH 






OCH 3 



A -A J! A w " n 

c^c n ca 3 a 3 c N^ca 3 A A 

(PAG2-2) (PAC2-3) 

(PAG2-0 

OCH 





COCH 




CI3C N CCf 3 CI,C N CCI 3 Cj 3 C N CCI 



(PAC2-5) 



OCH, 




(PAG2-6) 



CI 



CPAG2-7) 



CH=CH 
N N 

CI 3 C N CCU 
(PAG2-S) 





CH=CH 



CH-CH 

Cf 3 C N CCJ 3 
(PAG2-9) 




N N 
CI 3 C N CCU 
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(PAG2-10) 

[0036](2) lodonium salt expressed with the following general formula (PAG3), or sulfonium salt expressed 

with a general formula (PAG4). 

[0037] 

[Formula 12] 
1 



Ar 



At 2 



p20o 

R*»-~S® 2 G 



(PAG3) 



R 



205 



(PAG4) 



[0038]Ar 1 and Ar 2 show respectively the aryl group which is not replaced [ substitution or ] independently 
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among a formula. R 203 , R 204 , and R 205 show respectively the alkyl group which is not replaced [ substitution 
or ] and an aryl group independently. 

[0039]Z is shown and an opposite anion For example, BF 4 , AsF 6 , PF 6 , SbF 6 , Perfluoro 



alkane-sulfonic-acid anions, such as SiF 6 2 ~, CI0 4 " , and CF 3 S0 3 " , Although condensation polynuclear 
aromatic-sulfonic-acid anions, such as a pentafluoro benzenesulfonic acid anion and a 
naphthalene-1 -sulfonate anion, an anthraquinone sulfonate anion, a sulfonic group content color, etc. can 
be mentioned, it is not limited to these. These anion kinds may have a substituent further. 
[0040]Two and Ar 1 of R 203 , R 204 , and the R 205 , and Ar 2 may be combined via each single bond or substituent. 
[0041]Although a compound shown below as an example is mentioned, it is not limited to these. 
[0042] 

[Formula 13] 





(PAG3-1 ) 



C4H9 



C4H9 




(PAG3-2 ) 



SbF, 



e 



(PAG3-3) 



0«-0 



CF 3 S0 3 v 



e 



(PAG3-4) 




0,N 



(PAG3-5) ^)^ f ^Q> 



(PAG3-6) 



(PAG3-7) 
OC2H5 




6 (PAG3-8) 




(PAG3-9) 



©O.S 



(n)C 7 H l5 — 



H 3 CO 




(PAG3-10) 
OCH3 




x /^OCH a (PAG3-11) 
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[Formula 14] 




[0044] 

[Formula 15] 
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CF 3 S0 3 



(PAG3-22) 




(PAC3-23) 




-<>sof 



(PAC3-24) 



[0045] 

[Formula 1 6] 



13 



© 



Q-«p 



(PAG4-1 ) 



AsF 6 w 



(PAG4-3) 




(PAG4-5) 



,© 



Of- 



(PAG4-4) 
© 



C 8 F 17 SO : 



G 



(PAG4-6) 




(PAG4-7) 



CF 3 SO 



© 




(PAG4-6) 



H * C °-\ // 



CF3SO 



0 



HO 



(PA64-9) 




H 3 C 
HO 




CH 3 



(PAG4-10) 



PF© 



© 

f 3 
(PAG4-11) 



SbR 



C 4 K 




(PAG4-12) c.H 



4^9 




so© 



H 3 CO 



HO 






CF3SO3 



e 



H 3 CO 



£PAG4-13) 



[0046] 

[Formula 1 7] 



14 




HO- 



(PAG4-14) 





(PAG4-16) 



e O 



O 

/=\ I! 



© 



Y^-C-C^-S— CH 3 sbF 6 



CH 3 
(PAG4-18) 



V-/ BF 4 © 



CH- 



{PAG4-15) 




e 



(PAG4-17) 
O 



PF r © 



G 



(PAG4-19) 



(PAG4-20) 



O 
If 



/ 



(PAG4-21 ) 




PF fi © 





(PAG4-22) 



O 



o 

II © 

C-CH 2 — S-(n)C 4 H g 



j 



PF„© 



<n)C 4 H 9 



(PAG4-23) 




w // 




so? 



(PAG4-25) 



[0047] 

[Formula 18] 
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[0049]A general formula (PAG3) and the above-mentioned onium salt shown by (PAG4) are publicly known, 
for example, can be compounded by the method of a statement to U.S. Pat. No. 2,807,648 and said 4,247,473 
No., JP,53-101,331,A, etc. 

(3) An imino sulfonate derivative expressed with a disulfon derivative or a general formula (PAG6) expressed 

with a following general formula (PAG5). 

[0050] 

[Formula 20] 



Ar 3 -S0 2 -S0 2 -Ar 4 R ^6_ SO2 _ 0 _/'^ 
(PAG5) {PAG6) ° 



[0051]Ar 3 and Ar 4 show respectively the aryl group which is not replaced [ substitution or ] independently 
among a formula. R 206 shows the alkyl group which is not replaced [ substitution or ] and an aryl group. A 
shows the alkylene group which is not replaced [ substitution or ], an alkenylene group, and an allylene group. 
[0052]Although the compound shown below as an example is mentioned, it is not limited to these. 
[0053] 
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[0054] 

[Formula 22] 
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[0055] 

[Formula 23] 
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[0056] 

[Formula 24] 
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[0057](4) The diazodisulfon derivative expressed with a following general formula (PAG7). 
[0058] 

[Formula 25] 

J v. ? 

R- S U — S— R 

n ii 
o o 

(PAG7) 

[0059]R expresses among a formula a straight chain, branching, an annular alkyl group, or the aryl group that 
may be replaced. 
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[0060]Although the compound shown below as an example is mentioned, it is not limited to these. 
[0061] 

[Formula 26] 
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[0062]In this invention, the total addition of the photo-oxide generating agent containing the 
above-mentioned (B) ingredient is usually used in 0.1 to 40% of the weight of the range on the basis of the 
solid content in a constituent, and is preferably used in 1 to 10% of the weight of the range still more 
preferably 0.5 to 20% of the weight. If there are few additions of a photo-oxide generating agent than 0.1 % of 
the weight, sensitivity will become low, and if there are more additions than 40 % of the weight, the optical 
absorption of resist will become high too much, a profile does not get worse, or a process margin becomes 
narrow and is not preferred. The addition of the above-mentioned (B) ingredient is usually used in 1 to 100% 
of the weight of the range on the basis of the total addition of a photo-oxide generating agent, and is 
preferably used in 20 to 75% of the weight of the range still more preferably ten to 80% of the weight. 
[0063][3](A) Resin which has a basis which decomposes by operation of acid and increases solubility in 
inside of an alkali developing solution ((A) ingredient) 

(A) An ingredient is resin which has a basis which acid decomposes and may be decomposed into both a 
main chain of resin, a side chain or a main chain, and a side chain from acid as resin which has a basis (it is 
also called a basis which may be decomposed from acid) which increases solubility in inside of an alkali 
developing solution. Among this, resin which has a basis which may be decomposed from acid in a side chain 
is more preferred. As a basis which bases desirable as a basis which may be decomposed from acid are 
-COOA 0 and a -O-B 0 group, and also contains these, a basis shown by -R°-COOA° or -Ar-O-B 0 is 
mentioned. A 0 shows -C (R 01 ) (R 02 ) (R 03 ), -Si (R 01 ) (R 02 ) (R 03 ), or a -C(R 04 ) (R 05 )-O-R 06 group here. B° shows A 0 
or a -CO-O-A 0 group (a thing and homonymy of the after-mentioned [ R°, R 01 - R 06 , and Ar ]). 
[0064]They are a silyl ether group, a cumyl ester group, an acetal group, a tetrahydropyranyl ether group, an 
enal ether group, an enal ester group, an alkyl ether group of the 3rd class, an alkyl ester group of the 3rd 
class, an alkyl carbonate group of the 3rd class, etc. preferably as an acidolysis nature group. They are the 
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3rd class alkyl ester group, the 3rd class alkyl carbonate group, a cumyl ester group, an acetal group, and a 
tetrahydropyranyl ether group preferably. It is an acetal group especially preferably. 

[0065]Next, as matrix resin in case a basis which may be decomposed from these acid joins together as a 
side chain, they are -OH or -COOH, and alkalis soluble resin that has a -R°-COOH or -Ar-OH radical 
preferably at a side chain. For example, alkalis soluble resin mentioned later can be mentioned. 
[0066]Alkali dissolution speed of these alkalis soluble resin is measured by 0.261 N tetramethylammonium 
hydroxide (TMAH) (23 **), and its thing 170A / more than a second is preferred. It is a thing 330A / more 
than a second especially preferably (it is here and A is angstrom). Alkalis soluble resin with high 
transmissivity to far ultraviolet light from a point and an excimer laser beam which attain a rectangular 
profile is preferred. Preferably, transmissivity in 248 nm of 1 -micrometer thickness is 20 to 90%. From such 
a viewpoint, especially desirable alkalis soluble resin, o- m-, p-poly (hydroxystyrene), and these copolymers, 
Hydrogenation poly (hydroxystyrene), halogen, or alkylation poly (hydroxystyrene), It is poly 
(hydroxystyrene) a part, O-alkylation or O-acylation thing, a styrene hydroxystyrene copolymer, a 
alpha-methylstyrene hydroxystyrene copolymer, and hydrogenation novolak resin. 

[0067]Resin which has a basis which may be decomposed from acid used for this invention, As indicated by 
European patent No. 254853, JP,2-25850,A, 3-223860, 4-251259, etc., A precursor of a basis which may be 
decomposed from acid is made to react to alkalis soluble resin, or it can be obtained by the ability to carry 
out copolymerization of the alkalis-soluble-resin monomer which a basis which may be decomposed from 
acid combined to various monomers. In this invention, it is preferred that it is resin shown as acidolysis 
nature resin by resin or general formula (V) shown by above general formula (II). 

[0068]As an alkyl group of R 2 in general formula (II) - R 5 , For example, a methyl group, an ethyl group, a 
propyl group, an isopropyl group, n-butyl group, What a straight chain of an isobutyl group, t-butyl group, a 
pentyl group, a cyclopentylic group, a hexyl group, a cyclohexyl group, an octyl group, etc., branching, or an 
annular thing strikes, and is equivalent to each carbon number can be mentioned. 

[0069]As a desirable substituent which an alkyl group of R 2 - R 5 may have, An alkyl group, an alkoxy group, 
a hydroxyl group, a halogen atom, a nitro group, an acyl group, Heterocycle residue, such as an acyloxy 
group, the acylamino group, a sulfonylamino group, an alkylthio group, an arylthio group, an aralkyl thio group, 
thiophene carbonyloxy group, thiophene methyl carbonyloxy group, and pyrrolidone residue, etc. are 
mentioned, and it is 12 or less carbon number preferably. 

[0070]As an alkyl group which has a substituent, for example A cyclohexylethyl group, An alkyl carbonyl 
oxymethyl group, an alkylcarbonyloxy ethyl group, An arylcarbonyl oxyethyl group, an aralkyl carbonyloxy 
ethyl group, An alkyl oxymethyl group, an aryl oxymethyl group, an aralkyl oxymethyl group, An alkyloxy ethyl 
group, an aryloxy ethyl group, an aralkyloxy ethyl group, an alkyl thiomethyl group, an aryl thiomethyl group, 
an aralkyl thiomethyl group, an alkylthio ethyl group, an arylthio ethyl group, an aralkyl thioethyl group, etc. 
are mentioned. Although alkyl in particular in these bases is not limited, a chain and any of annular and 
branched state may be sufficient, and also it may have substituents, such as the above-mentioned alkyl 
group and an alkoxy group. As an example of the above-mentioned alkylcarbonyloxy ethyl group, a 
cyclohexyl carbonyloxy ethyl group, t-butylcyclohexyl carbonyloxy ethyl group, n-butylcyclohexyl 
carbonyloxy ethyl group, etc. can be mentioned. Although aryl in particular is not limited, either, generally a 
thing of the carbon numbers 6-14 like a phenyl group, a xylyl group, a toluyl group, a KUMENIRU group, a 
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naphthyl group, and an anthracenyl group is mentioned, and also it may have substituents, such as the 
above-mentioned alkyl group and an alkoxy group. As an example of the above-mentioned aryloxy ethyl 
group, a phenyloxy ethyl group, a cyclohexyl phenyloxy ethyl group, etc. can be mentioned. Benzyl etc. can 
be mentioned although an aralkyl in particular is not limited, either. A benzyl carbonyloxy ethyl group etc. 
can be mentioned as an example of the above-mentioned aralkyl carbonyloxy ethyl group. 
[0071]a straight chain of R 5 , and ****** — as an annular alkoxy group — general — the carbon numbers 
1-6 — specifically, a methoxy group, an ethoxy basis, a propoxy group, a butoxy group, a pentyloxy group, 
and a hexyloxy group are mentioned. 

[0072]A tetrahydropyran ring, a tetrahydrofuran ring, etc. are mentioned as 5 which R 3 and R 4 combine 
mutually and form, or 6 membered-rings. 

[0073]In this invention, resin in which R 4 includes a repeating unit which is a basis shown by the 
above-mentioned general formula (HI) in a repeating unit of a center of the above-mentioned general 
formula (II) is preferred. By introducing such a bulky basis, improvement in edge roughness is accepted 
further. In general formula (III), n is a natural number of 1-4, and 2 or 3 is preferred. An organic group by 
which W is constituted from at least one sort of atoms, and at least one carbon atom among an oxygen atom, 
a nitrogen atom, a sulfur atom, a phosphorus atom, and a silicon atom, Or an annular alkyl group which is not 
replaced [ an aryl group which is not replaced / an amino group, ammonium, a sulfhydryl group, substitution, 
or /, substitution, or ] is expressed. More specifically, basis of W chosen from the above-mentioned 
substituent group (IV) is preferred. 

[0074]In R 2 and R 3 of the above-mentioned substituent group (IV), as straight chain shape of the carbon 
numbers 1-6, and a branched state and annular alkyl group, Methyl, ethyl, n-propyl, isopropyl, cyclopropyl, 
n-butyl, isobutyl, sec-butyl, t-butyl, pentyl, isopentyl, neopentyl one, cyclopentyl, hexyl, cyclohexyl, etc. are 
preferred, and methyl and ethyl are more preferred. Straight chain shape of the carbon numbers 2-6 in R 2 of 
the above-mentioned substituent group (IV), As a branched state and annular alkenyl group, vinyl, 
1-propenyl, allyl, isopropenyl, 1-butenyl, 2-butenyl, 2-pentenyl, cyclohexenyl, etc. are preferred, and vinyl 
and isopropenyl are more preferred. 

[0075]As R 2 of the above-mentioned substituent group (IV), and an aryl group of R 4 , phenyl, tolyl, xylyl, 
mesityl, KUMENIRU, etc. are preferred, and phenyl is more preferred. As an aralkyl group of R 2 , benzyl, 
phenethyl, alpha-methylbenzyl, benzhydryl, etc. are preferred and benzyl is more preferred. As an annular 
alkyl group of 3-15 carbon numbers in R 4 of the above-mentioned substituent group (IV), a cyclobutyl group, 
a cyclopentylic group, a cyclohexyl group, etc. are preferred. A halogen atom, a nitro group, an alkoxy group, 
an acetyl group, an amino group, an ester group, an amide group, etc. may be replaced by such aryls, an 
aralkyl, and an annular alkyl group. As straight chain shape of the carbon numbers 1-6 in R 3 of the 
above-mentioned substituent group (IV), and a branched state and annular alkoxy group, methoxy and 
ethoxy ** propoxy, isopropoxy, butoxy, pentyloxy one, hexyloxy one, etc. are preferred, and a methoxy 
group and an ethoxy basis are more preferred. 

[0076]A halogen atom has fluoride, chlorine, bromine, and preferred iodine, and chlorine and bromine are 
more preferred. W may be a cyano group and a formyl group, as shown above. 

[0077]Although a more concrete example of a basis containing a basis expressed with general formula (III) is 
shown below, it is not limited to these. However, Me expresses a methyl group, Et expresses an ethyl group, 
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[Formula 28] 
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[Formula 29] 
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[0081 ]The mole fraction (b/a) of the repeated structure unit of the center in the resin shown by the 
above-mentioned general formula (II) and a left-hand side repeated structure unit is 1 / 99 - 60/40 
preferably, is 5 / 95 - 50/50 more preferably, and is 10 / 90 - 40/60 still more preferably. 
[0082]A structural unit derived from other monomers may be included in resin including a repeated 
structure unit shown by above-mentioned general formula (II). 

[0083]Hydrogenation hydroxystyrene; halogen and alkoxy ****** as other monomers Alkylation 
hydroxystyrene; styrene; halogen, acyloxy substitution styrene; — maleic anhydride; — acrylic acid 
derivative; — methacrylic acid derivative; — although N-substitution maleimide etc. can be mentioned, it is 
not limited to these. In this invention, it is preferred that a structural unit derived from other monomers is 
not included (when it is a+b+c=1). In this invention, in resin shown by general formula (V), mole fraction (c/b) 
of a right-hand side repeated structure unit and a central repeated structure unit is 1 / 99 - 60/40 
preferably, is 5 / 95 - 50/50 more preferably, and is 10 / 90 - 40/60 still more preferably. 
[0084]Although an example including resin including a repeated structure unit shown by above-mentioned 
general formula (II) of resin of having a basis which may be decomposed with acid used for this invention is 
shown below, this invention is not limited to these. 

[0085]p-t-butoxystyrene / p-hydroxystyrene copolymer, p-(t-buthoxycarbonyloxy) styrene / 
p-hydroxystyrene copolymer, p-(t~butoxy carbonylmethyl oxy) styrene / p-hydroxystyrene copolymer, 
4-(t-butoxy carbonylmethyl oxy)-3-methylstyrene / 4-hydroxy-3-methylstyrene copolymer, p-(t~butoxy 
carbonylmethyl oxy) styrene / p-hydroxystyrene (10% hydrogenation thing) copolymer, m-(t~butoxy 
carbonylmethyl oxy) styrene / m-hydroxystyrene copolymer, o-(t~butoxy carbonylmethyl oxy) styrene / 
o-hydroxystyrene copolymer, p-(cumyl oxycarbonyl methyloxy) styrene / p-hydroxystyrene copolymer, 
Cumyl methacrylate / methyl methacrylate copolymer, 4-t-butoxycarbo NIRUSUCHIREN / dimethyl 
maleate copolymer, benzyl methacrylate / tetrahydropiranyl methacrylate, 

[0086]p-(t-butoxy carbonylmethyl oxy) styrene / p-hydroxystyrene / styrene copolymer, 
p-t-butoxystyrene / p-hydroxystyrene / fumaronitrile copolymer, t-butoxystyrene / hydroxyethyl 
methacrylate copolymer, Styrene / N-(4-hydroxyphenyl) maleimide / N-(4-t-buthoxycarbonyloxy phenyl) 
maleimide copolymer, p-hydroxystyrene / t-butyl methacrylate copolymer, styrene /p - Hydroxystyrene / 
t-butyl methacrylate copolymer p-hydroxystyrene / t-butyl acrylate copolymer, Styrene / 
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p-hydroxystyrene /t - Butyl acrylate copolymer p-(t~butoxy carbonylmethyl oxy) styrene / 
p-hydroxystyrene / N-methylmaleimide copolymer, t-butyl methacrylate / 1-adamanthyl methyl 
methacrylate copolymer, p-hydroxystyrene / t-butyl acrylate / p-acetoxy styrene copolymer, 
p-hydroxystyrene / t-butyl acrylate / p-(t-buthoxycarbonyloxy) styrene copolymer, p-hydroxystyrene / 
t-butyl acrylate / p-(t-butoxy carbonylmethyl oxy) styrene copolymer, 



[0087] 

[Formula 30] 




Me (A-3) Me (A-4) 




[0088] 

[Formula 31] 
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[0090] 

[Formula 33] 



28 



JP 2002-221787 




Me 



(A-20) 

[0091] 

[Formula 34] 
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[Formula 37] 
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[0096] 

[Formula 39] 



34 



JP 2002-221787 




[0097] 

[Formula 40] 
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[0098] 

[Formula 41] 
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[0099]In the above-mentioned example, as for a methyl group and Et, an ethyl group and nBu express 
n-butyl group, iso-Bu expresses an isobutyl group, and, in Me, tBu expresses t-butyl group. 
[0100]When using an acetal group as an acidolysis nature group, the bridge construction part which adds a 
polyhydroxy compound in a synthetic stage and connects polymer backbone with a polyfunctional acetal 
group for alkali dissolution speed regulation and the improvement in heat-resistant may be introduced, the 
addition of a polyhydroxy compound receives the quantity of the hydroxyl group of resin — 0.01-5-mol% — 
it is 0.05-4-mol% still more preferably. As a polyhydroxy compound, a thing with a phenolic hydroxyl group or 
2~6 alcoholic hydroxyl groups is raised, the number of hydroxyl groups is 2-4 preferably, and the number of 
hydroxyl groups is [ 2 or ] three still more preferably. Although the example of a polyhydroxy compound is 
shown below, it is not limited to this. 
[0101] 

[Formula 42] 
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[0102](A) As for the weight average molecular weight (Mw) of the resin which has a basis which may be 
decomposed from acid, it is preferred that it is the range of 2,000-300,000. By less than 2,000, if film 
decrease is large and 300,000 is exceeded by development of an unexposed part, the dissolution rate to the 
alkali of resin itself will become slow, and sensitivity will fall. Here, weight average molecular weight has a 
polystyrene reduced property of gel permeation chromatography, and is defined. 

[0103]Two or more kinds may use the resin which has a basis which may be decomposed by the (A) 
ingredient of the positive resist composition of this invention, i.e., acid, mixing. (A) The amount of the 
ingredient used is 60 to 98 % of the weight preferably 40 to 99% of the weight on the basis of the solid 
content of the constituent of this invention. 

[01 04][4]The with a molecular weight of 3000 or less compound in which it decomposes by operation of acid 
and the solubility to an alkali developing solution increases ((F) ingredient) 

(F) An ingredient is an ingredient blended if needed. (F) 3000 or less molecular weight in which an ingredient 
has a basis which may be decomposed with acid and solubility in inside of an alkali developing solution 
increases by operation of acid — desirable — 200-2,000 — it is a low molecular weight compound of 
300-1,500 still more preferably. This (F) ingredient is functioning as a lysis inhibition agent to an alkali 
developing solution of a non-exposed area. In the following statements, an "acidolysis nature lysis inhibition 
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compound" is synonymous with the (F) ingredient. 

[0105]In a position which has at least two bases which may be decomposed from acid into the structure, 
and distance between these acidolysis nature groups left most, the desirable (F) ingredient, i.e., a desirable 
acidolysis nature lysis inhibition compound, is a compound which goes via at least eight joint atoms except 
an acidolysis nature group, a more desirable acidolysis nature lysis inhibition compound — (b) — in a 
position which has at least two bases which may be decomposed from acid into the structure, and distance 
between these acidolysis nature groups left most, Preferably at least ten joint atoms except an acidolysis 
nature group At least 11 pieces, In a position which has a compound via which it goes at least 12 pieces 
preferably, and at least three (**) acidolysis nature groups, and distance between these acidolysis nature 
groups left most, They are at least nine pieces and a compound via which it goes at least 11 pieces still 
more preferably at least ten pieces preferably about a joint atom except an acidolysis nature group. The 
number of 50 maximums of the above-mentioned joint atom is 30 more preferably. 

[0106]If separated [ beyond fixed distance that has this acidolysis nature group mutually ] when an 
acidolysis nature lysis inhibition compound has preferably three or more acidolysis nature groups [ four or 
more ], and when it has two acidolysis nature groups, lysis inhibition nature to alkalis soluble resin will 
improve remarkably. Distance between acidolysis nature groups is shown by course joint atomic number 
excluding an acidolysis nature group. For example, in the case of the following compound (1) and (2), 
distance between acidolysis nature groups is four joint atoms respectively, and is 12 joint atoms with a 
compound (3). 
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[01 08]Although the acidolysis nature lysis inhibition compound may have two or more acidolysis nature 
groups on the one benzene ring, it is a compound which comprises preferably a skeleton which has one 
acidolysis nature group on the one benzene ring. 

[0109]As a basis containing the basis which may be decomposed with acid, i.e., -COO-A 0 , and a -O-B 0 
group, the basis shown by -R°-COO-A° or -Ar-O-B 0 is mentioned. A 0 shows -C (R 01 ) (R 02 ) (R 03 ), -Si (R 01 ) 
(R 02 ) (R 03 ), or a -C(R 04 ) (R 05 )-O-R 06 group here. B° shows A 0 or a -CO-O-A 0 group. R°\ R 02 , R 03 , R 04 , and R 05 
are the same or different, a hydrogen atom, an alkyl group, a cycloalkyl group, an alkenyl group, or an aryl 
group is shown, and R 06 shows an alkyl group or an aryl group. However, at least two of R 01 - R 03 are bases 
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other than a hydrogen atom, and two bases in R 01 - R 03 and R 04 - R 06 may join together, and they may form a 
ring. R° shows the aliphatic series or the aromatic hydrocarbon group more than divalent [ which may have 
a substituent ], and -Ar- shows the aromatic group more than divalent [ which may have a substituent of a 
monocycle or many rings ]. 

[0110]As an alkyl group here A methyl group, an ethyl group, a propyl group, n-butyl group, A thing of 1-4 
carbon numbers like a sec-butyl group and t-butyl group is preferred, As a cycloalkyl group, a cyclopropyl 
group, a cyclobutyl group, a cyclohexyl group, A thing of 3-10 carbon numbers like an adamanthyl group is 
preferred, and as an alkenyl group A vinyl group, A thing of 2-4 carbon numbers like a propenyl group, an 
allyl group, and a butenyl group is preferred, and a thing of 6-14 carbon numbers like a phenyl group, a xylyl 
group, a toluyl group, a KUMENIRU group, a naphthyl group, and an anthracenyl group as an aryl group is 
preferred, moreover — as a substituent — a hydroxyl group and a halogen atom (fluoride, chlorine, and 
bromine.) Iodine, a nitro group, a cyano group, the above-mentioned alkyl group, a methoxy group, an ethoxy 
basis, A hydroxyethoxy basis, a propoxy group, a hydroxy propoxy group, n-butoxy group, Alkoxy groups, 
such as an isobutoxy group, a sec-butoxy group, and t-butoxy group, Alkoxycarbonyl groups, such as a 
methoxycarbonyl group and an ethoxycarbonyl group, Aralkyl groups, such as benzyl, a phenethyl group, and 
a cumyl group, an aralkyloxy group, A formyl group, an acetyl group, a butyryl group, benzoyl, a SHIANAMIRU 
group, Acyloxy groups, such as acyl groups, such as a valeryl group, and a butyryloxy group, the 
above-mentioned alkenyl group, Aryloxy carbonyl groups, such as aryloxy groups, such as alkenyloxy groups, 
such as a vinyloxy group, a propenyloxy group, an allyloxy group, and a butenyloxy group, the 
above-mentioned aryl group, and a phenoxy group, and a benzoyloxy group, can be mentioned. 
[01 1 1]Preferably as an acidolysis nature group A silyl ether group, a cumyl ester group, An acetal group, a 
tetrahydropyranyl ether group, an enal ether group, an enal ester group, an alkyl ether group of the 3rd class, 
an alkyl ester group of the 3rd class, an alkyl carbonate group of the 3rd class, etc. can be mentioned. They 
are the 3rd class alkyl ester group, the 3rd class alkyl carbonate group, a cumyl ester group, and a 
tetrahydropyranyl ether group preferably. 

[0112]Preferably an ingredient (F) JP,1-289946,A, JP,1-289947,A, JP,2-2560,A, JP,3-1 28959A 
JP,3-1 58855,A, JP,3-1 79353,A, JP,3-1 91 351 ,A, JP,3-200251 ,A, JP,3-200252,A, JP,3-200253,A, 
JP,3-200254,A, JP,3-200255,A, JP,3-259149,A, JP,3-279958,A, JP,3-279959,A, JP,4-1650,A, JP,4-1651,A, 
JP,4-11260,A, JP,4-12356,A, JP,4-1 2357,A, Japanese Patent Application No. No. 33229 [ three to ], 
Japanese Patent Application No. No. 230790 [ three to ], Japanese Patent Application No. No. 320438 
[ three to ], Japanese Patent Application No. No. 25157 [ four to ], Japanese Patent Application No. No. 
52732 [ four to ], Japanese Patent Application No. No. 103215 [ four to ], Japanese Patent Application No. 
No. 1 04542 [ four to ], Japanese Patent Application No. No. 1 07885 [ four to ], Japanese Patent Application 
No. No. 107889 [ four to ], A compound which combined a part or all of a phenolic OH radical of a 
polyhydroxy compound that was written in specifications, such as 4-152195, with a basis shown above, 
-R°-COO-A°, or B° group, and was protected is included. 

[01 1 3]Preferably JP,1 -289946,A, JP,3-1 28959,A, JP,3-1 58855,A, JP,3-1 79353,A, JP,3-200251 ,A, 
JP,3-200252,A, JP,3-200255,A, JP,3-259149,A, JP,3-279958,A, JP,4-1650,A, JP,4-1 1 260,A, JP,4-1 2356,A, 
JP,4-1 2357,A, Japanese Patent Application No. No. 25157 [ four to ], A thing using Japanese Patent 
Application No. No. 103215 [ four to ], Japanese Patent Application No. No. 104542 [ four to ], Japanese 
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Patent Application No. No. 107885 [ four to ], Japanese Patent Application No. No. 107889 [ four to ], and a 
polyhydroxy compound written in a specification of 4-152195 is mentioned. 

[01 14]In this invention, an example of a compound skeleton with the preferred (F) ingredient is shown below. 
[01 1 5] 

[Formula 44] 
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[Formula 45] 
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[Formula 46] 
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[Formula 47] 
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[Formula 53] 
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[0128]R in compound (1) - (44) is a hydrogen atom, 
[0129] 

[Formula 57] 

CH 2 -COO-C(CH3) 3 C 6 H s , - 



CH 2 -COO-C 4 H 8 1 j 



COO-C 4 H 9 t 



X) 



[0130]******. However, three pieces may be bases other than a hydrogen atom by at least two pieces or 
structure, and each substituent R may not be the same basis. 

[0131](F) The content of an ingredient is 10 to 20 % of the weight still more preferably five to 30% of the 
weight more preferably three to 45% of the weight preferably on the basis of the solid content of a 
constituent. 

[0132][5]Alkalis soluble resin ((G) ingredient) 

Alkalis soluble resin is an ingredient which may be added to the constituent of this invention. It is insoluble 
to water and alkalis soluble resin is resin meltable to an alkali developing solution, and it is used in order to 
adjust the alkali solubility of a constituent. This resin does not have on parenchyma a basis which may be 
decomposed from acid. As an ingredient, for example (G) Novolak resin, hydrogenation novolak resin, 
Acetone pyrogallol resin, o-polyhydroxy styrene, m-polyhydroxy styrene, p-polyhydroxy styrene, 
hydrogenation polyhydroxy styrene, halogen, or alkylation polyhydroxy styrene, A hydroxystyrene 
N-substitution maleimide copolymer, o/p- and a m/p-hydroxystyrene copolymer, the hydro xyl group of 
polyhydroxy styrene is received — O-alkylation thing in part, for example, 5~30-mol% of O-methylation 
thing and O-(l-methoxy) ethylation thing. O-(l-ethoxy) ethylation thing, O-2-tetrahydropyranyl ghost, 
O-acylation things, such as O-(t-butoxycarbonyl) methylation thing. (For example, 5 - 30-mol% of 
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O-acetylation thing, O-(t-butoxy) carbonylation thing, etc.), Although a styrene maleic anhydride copolymer, 
a styrene hydroxystyrene copolymer, a alpha-methylstyrene hydroxystyrene copolymer, carboxyl group 
content methacrylic system resin and its derivative, and a polyvinyl alcohol derivative can be mentioned, It 
is not limited to these. 

[0133]Especially desirable (G) alkalis soluble resin Novolak resin and o-polyhydroxy styrene, m-polyhydroxy 
styrene, p-polyhydroxy styrene, and these copolymers, a part of alkylation polyhydroxy styrene and 
polyhydroxy styrene — they are O-alkylation or O-acylation thing, a styrene hydroxystyrene copolymer, 
and a alpha-methylstyrene hydroxystyrene copolymer. This novolak resin is obtained by carrying out 
addition condensation to aldehyde under existence of an acid catalyst by using a predetermined monomer 
as the main ingredients. 

[0134]As for weight average molecular weight of novolak resin, it is preferred that it is the range of 
1,000-30,000. By less than 1,000, film decrease after development of an unexposed part is large, and if 
30,000 is exceeded, developing velocity will become small. Ranges especially of a suitable thing are 
2,000-20,000. weight average molecular weight of said polyhydroxy styrene other than novolak resin and its 
derivative, and a copolymer — 2000 or more — desirable — 5000-200000 — it is 8000-100000 more 
preferably. From a viewpoint of raising the heat resistance of a resist film, 10000 or more are preferred. 
Here, weight average molecular weight has a polystyrene reduced property of gel permeation 
chromatography, and is defined. Two or more kinds may use these alkalis soluble resin in this invention, 
mixing. 

[0135]The amount of alkalis soluble resin used is 60 to 90 % of the weight more preferably 40 to 97% of the 
weight on the basis of solid content of a constituent. 
[0136][6]Organic base nature compound ((D) ingredient) 

A desirable organic base nature compound which can be blended with a positive resist composition of this 
invention is a compound whose basicity is stronger than phenol. A nitrogen-containing organic base nature 
compound including structure especially shown by following (A) - (E) is preferred. By using an organic base 
nature compound, a performance change can be made small also by temporality from exposure to 
afterbaking. 
[0137] 

[Formula 58] 

R 251 

R 550 N R 252 (A) 

[0138]Here, R 250 , R 251 , and R 252 are the same or different, and are the substitution or the unsubstituted aryl 
group of a hydrogen atom, the alkyl group of the carbon numbers 1-6, the amino alkyl group of the carbon 
numbers 1-6, the hydroxyalkyl group of the carbon numbers 1-6, or the carbon numbers 6-20. It may 
combine with each other and R 251 and R 252 may form a ring here. 
[0139] 

[Formula 59] 
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[0140](Among a formula, R 253 , R 254 , R 255 , and R 256 are the same or different, and show the alkyl group of the 
carbon numbers 1-6). As a desirable example, the aminopyridine which is not replaced [ the guanidine which 
is not replaced / substitution or / substitution, or ], The aminopyrrolidine which is not replaced [ the amino 
alkyl pyridine which is not replaced / substitution or / substitution or ], the inda which is not replaced 
[ substitution or ] — the pyrazole which is not replaced [ sol, substitution, or ]. The pyrimidine which is not 
replaced [ the pyrazine which is not replaced / substitution or /, substitution or ], The imidazoline which is 
not replaced [ the pudding which is not replaced / substitution or /, substitution or ], The piperazine which 
is not replaced [ the pyrazoline which is not replaced / substitution or /, substitution or ], The amino alkyl 
morpholine etc. which is not replaced [ the amino morpholine which is not replaced / substitution or /, 
substitution, or ] are mentioned, and, as for the piperidine which is not replaced [ the aniline which is not 
replaced / mono- ** J I, trialkylamine, substitution, or /, substitution, or ] and mono- 
diethanolamine etc. are mentioned. Desirable substituents are an amino group, an amino alkyl group, an 
alkylamino group, an amino aryl group, an arylamino group, an alkyl group, an alkoxy group, an acyl group, an 
acyloxy group, an aryl group, an aryloxy group, a nitro group, a hydroxyl group, and a cyano group. 
[0141]As a desirable compound, guanidine, 1,1-dimethylguanidine, 1,1,3,3, - tetramethyl guanidine, 
2-aminopyridine, 3-aminopyridine, 4-aminopyridine, 2-dimethylamino pyridine, 4-dimethylaminopyridine, 
2-diethylamino pyridine, 2-(aminomethyl) pyridine, 2-amino-3-methylpyridine, 2-amino-4-methylpyridine, 

2- amino-5-methylpyridine, 2-amino-6-methylpyridine, 3-aminoethyl pyridine, 4-aminoethyl pyridine, 

3- aminopyrrolidine, A piperazine, N-(2-aminoethyl) piperazine, N-(2-aminoethyl) piperidine, 

4- amino-2,2,6,6-tetramethylpiperidine, 4-piperidino piperidine, 2-imino piperidine, 1-(2-aminoethyl) 
pyrrolidine, a pyrazole, 3-amino-5-methyl pyrazole, a 5-amino-3-methyl-1-p-tolyl pyrazole, Pyrazine, 
2-(aminomethyl)-5-methyl pyrazine, pyrimidine, 2,4-diaminopyrimidine, 4,6-dihydroxypyrimidine, 
2-pyrazoline, 3-pyrazoline, N-amino morpholine, N-(2-aminoethyl) morpholine, 1, 5-diazabicyclo 4, [3, 0] 
Non-5-ene, 1, 8-diazabicyclo 5, [4, 0] Undec-7-ene, 2,4,5-triphenylimidazole, Tori (n-butyl) amine, Tori 
(n-octyl) amine, N-phenyldiethanolamine, N-hydroxyethyl piperidine, Although 2,6-diisopropylaniline, 
N-cyclohexyl-N'-morpholino ethylthiourea, N-hydroxyethyl morpholine, etc. are mentioned, it is not limited 
to this. 
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[0142]As a compound especially desirable also in these, it is 1 and 5-diazabicyclo. [4.3.0]Non-5-ene, 1, 
8-diazabicyclo [5.4.0]7 ene undeca-, 2,4,5-triphenylimidazole, Tori (n-butyl) amine, They are Tori (n-octyl) 
amine, N-phenyldiethanolamine, N-hydroxyethyl piperidine, 2,6-diisopropylaniline, 

N-cyclohexyl-N'-morpholino ethylthiourea, and N-hydroxyethyl morpholine. these organic base nature 
compounds are one-sort independent — it is — it can be used combining two or more sorts. 
[0143]The amount of organic base nature compound used is usually 0.01 to 5 % of the weight preferably 
0.001 to 10% of the weight on the basis of solid content of a constituent. At less than 0.001 % of the weight, 
an effect of addition of the above-mentioned basic compound is not acquired. On the other hand, when it 
exceeds 10 % of the weight, there is a tendency for the development nature of a fall of sensitivity or a 
non-exposed area to get worse. 
[0144][7]Solvent (ingredient (C)) 

A constituent of this invention contains a solvent. As a solvent, for example Ethylene dichloride, 
cyclohexanone, cyclopentanone, 2-heptanone, gamma-butyrolactone, methyl ethyl ketone, ethylene glycol 
monomethyl ether, Ethylene glycol monoethyl ether, 2-methoxy ethyl acetate, Ethylene glycol monoethyl 
ether acetate, propylene glycol monomethyl ether, Propylene-glycol-monomethyl-ether acetate, toluene, 
ethyl acetate, Methyl lactate, ethyl lactate, methoxy methyl propionate, and ethoxyethyl propionate, methyl 
pyruvate, ethyl pyruvate, pyruvic acid propyl, N.N-dimethylformamide, dimethyl sulfoxide, N-methyl 
pyrrolidone, a tetrahydrofuran, etc. are preferred — these solvents — it is used, independent or mixing. 
[0145]Also in the above, as a desirable solvent, 2-heptanone, gamma-butyrolactone, Ethylene glycol 
monomethyl ether, ethylene glycol monoethyl ether, Ethylene glycol monoethyl ether acetate, propylene 
glycol monomethyl ether, Propylene-glycol-monomethyl-ether acetate, propylene glycol monoethyl ether 
acetate, methyl lactate, ethyl lactate, methoxy methyl propionate, and ethoxyethyl propionate, N-methyl 
pyrrolidone, and a tetrahydrofuran can be mentioned. 
[0146][8]Surface-active agent ((E) ingredient) 

As for a positive resist composition of this invention, it is preferred that at least one sort of surface-active 
agents of a surface-active agent containing both a fluorochemical surfactant, a silicon system 
surface-active agent and a fluorine atom, and a silicon atom are included. When a positive resist 
composition of this invention contains a fluorine system and/or a silicon system surface-active agent, 
Especially, at the time of use of an exposure light source of 220 nm or less, sensitivity, resolution, substrate 
adhesion, and dry etching-proof nature are excellent, and 250 nm or less of resist patterns with little a 
developing defect and SCUM are obtained that there are few particles generations after preservation with 
the passage of time. As these surface-active agents, for example JP,62-36663,A, JP,61-226746,A, 
JP,61-226745,A, JP,62-1 70950,A, JP,63-34540,A, JP,7-2301 65,A, JP,8-62834,A, JP,9-54432,A, 
JP,9-5988,A, a U.S. Pat. No. 5405720 item, and said 5360692 No., A surface-active agent said 5529881 No., 
said 5296330 No., said 5436098 No., said 5576143 No., said 5294511 No., and given [ the ] in No. 5824451 
can be mentioned, and a surface-active agent of the following marketing can also be used as it is. As a 
surface-active agent of marketing which can be used, for example EFUTOPPUEF301, EF303, (made in new 
Akita Chemicals), Fluorad FC430, 431 (made by Sumitomo 3M), the megger fuck F171, F173, F176, F189, 
R08 (made by Dainippon Ink), A fluorochemical surfactant or silicon system surface-active agents, such as 
the Sir chlorofluocarbon S-382, SCs 101, 102, 103, 104, 105, and 106 (made by Asahi Glass Co., Ltd.), and 
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TOROIZORU S-366 (made in Troy Chemical), can be mentioned. Polysiloxane polymer KP-341 (made by 
Shin-Etsu Chemical Co., Ltd.) can be used as a silicon system surface-active agent. 

[0147]Loadings of a fluorine system and/or a silicon system surface-active agent are usually 0.01 % of the 
weight - 1 % of the weight preferably on the basis of solid content in a constituent of this invention 0.001 % 
of the weight - 2% of the weight, these surface-active agents are one-sort independent — it is — it can use 
combining two or more sorts. 

[0148]The following surface-active agents can be added. Specifically Polyoxyethylene lauryl ether, 
polyoxyethylene stearylether, Polyoxyethylene alkyl ether, such as polyoxyethylene cetyl ether and 
polyoxyethylene oleylether. Polyoxyethylene alkyl aryl ether, such as polyoxyethylene octylphenol ether and 
polyoxyethylene nonyl phenol ether. Polyoxyethylene polyoxypropylene block copolymer. Sorbitan 
monolaurate, sorbitan monopalmitate, sorbitan monostearate, Sorbitan fatty acid ester species, such as 
sorbitan monooleate, sorbitan trioleate, and sorbitan tristearate, Polyoxyethylene sorbitan monolaurate, 
polyoxyethylene sorbitan monopalmitate, polyoxyethylenesorbitan monostearate, polyoxyethylene sorbitan 
trioleate, The Nonion system surface-active agents, such as polyoxyethylene sorbitan fatty acid ester, such 
as polyoxyethylene sorbitan tristearate; an acrylic acid series or methacrylic acid series (**) polymerization 
poly flow No. 75, No.95 (product made from Kyoeisha Fatty chemistry Industry), etc. can be mentioned. 
Loadings of these surface-active agents of below the amount part of duplexs are usually one or less weight 
section preferably per solid content 100 weight section in a constituent of this invention. 
[0149][9]A positive type photosensitive composition of ingredient this invention of others which are used 
for this invention can be made to contain a compound etc. which have two or more phenolic OH radicals 
which promote solubility over a color, paints, a plasticizer, a photosensitizer, and a developing solution if 
needed. 

[01 50]A compound which has two or more phenolic OH radicals which can be used by this invention is a with 
a molecular weight of 1000 or less phenolic compound preferably. Although it is required in a molecule to 
have at least two phenolic hydroxyl groups, if this exceeds 10, the improvement effect of a development 
latitude will be lost. Ratio of thickness dependency of a phenolic hydroxyl group and an aromatic ring is large 
at less than 0.5, and there is a tendency for a development latitude to become narrow. If this ratio exceeds 
1.4, the stability of this constituent will deteriorate, it becomes difficult to acquire high resolving power and 
good thickness dependency, and it is not desirable. 

[0151]A desirable addition of this phenolic compound is 2 to 50 % of the weight to alkalis soluble resin, and is 
5 to 30 % of the weight still more preferably. In an addition exceeding 50 % of the weight, development 
residue gets worse, and the new fault that a pattern changes at the time of development occurs, and it is 
not desirable. 

[0152]Such a with a molecular weight of 1000 or less phenolic compound can refer to a method given in 
JP,4-122938,A, JP,2-28531,A, U.S. Pat. No. 4916210, European patent No. 219294, etc., and can compound 
it easily in a person skilled in the art, for example. Although an example of a phenolic compound is shown 
below, a compound which can be used by this invention is not limited to these. 

[01 53]Resorcinol, phloroglucine, 2,3,4-trihydroxy benzophenone, 2,3,4,4-tetrahydroxybenzophenone, 
2,3,4,3', 4', and 5'-hexahydroxybenzophenone, Acetone pyrogallol condensation resin, fluoroglucoside, 2,4,2', 
and 4'-biphenyl tetrol, 4,4'-thiobis (1 ,3-dihydroxy) benzene, 2,2', and 4,4'-tetrahydroxydiphenyl ether, 2,2' 
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and 4,4'-tetrahydroxy diphenyl sulfoxide, 2,2' and 4,4'-tetrahydroxy diphenylsulfone, tris(4-hydroxyphenyl) 
methane, 1 ,1 -bis(4-hydroxyphenyl)cyclohexane, a 4,4-(alpha-methylbenzyliene) bisphenol, alpha, alpha', 
alpha"-tris (4-hydroxyphenyl)-1 ,3,5-triisopropyl benzene, alpha, alpha', alpha"— tris 
(4-hydroxyphenyl)-1 -ethyl-4-isopropylbenzene, 1 ,2,2-tris(hydroxyphenyl) propane, 1 , 1 ,2-tris(3,5-dimethyl- 
4-hydroxyphenyl) propane, 2,2,5,5-tetrakis (4-hydroxyphenyl) hexane, 1,2-tetrakis (4-hydroxyphenyl) 
ethane, 1,1,3-tris(hydroxyphenyl) butane, Para [alpha, alpha, alpha', and alpha'-tetrakis (4-hydroxyphenyl)] - 
Xylene etc. can be mentioned. 

[01 54][Preparation and its use of a positive resist composition] In the above, each ingredient contained in a 
positive resist composition of this invention was explained. Next, a preparing method of a positive resist 
composition of this invention and directions for use for the same are explained. A constituent of this 
invention is melted in said solvent which dissolves each above-mentioned ingredient, and is applied on a 
base material. 

[0155]The above-mentioned constituent is applied with suitable coating methods, such as a spinner and a 
coating machine, on a substrate (example: silicon / diacid-ized silicon covering) which is used for 
manufacture of a precision integrated circuit device. In this invention, the resist thickness is thickness 
(2000 A - 4500 A), and is thickness (2000 A - 4000 A) more preferably. At less than 2000 A, an effect of this 
invention is not acquired for thickness, but dry etching-proof nature gets worse. If thickness exceeds 4500 
A, an effect of this invention will not be acquired. Then, a good resist pattern can be obtained by exposing 
through a predetermined mask and developing negatives by performing bake. As an irradiation energy line, 
radiation whose wavelength is 1 nm - 250 nm can be mentioned here, Specifically, KrF excimer laser light 
(248 nm), ArF excimer laser light (193 nm), an F 2 excimer laser beam (157 nm), EUV (13 nm), etc. are 
mentioned. 

[0156]As a developing solution of a photosensitive composition of this invention, sodium hydroxide, a 
potassium hydrate, Inorganic alkali, such as sodium carbonate, a sodium silicate, metasilicic acid sodium, and 
an ammonia solution. Primary amines, such as ethylamine and n-propylamine, diethylamine, Tertiary amines, 
such as secondary amines, such as di-n-butylamine, triethylamine, and methyldiethylamine. Alcohol amines, 
such as dimethylethanolamine and triethanolamine. Alkaline aqueous solutions, such as cyclic amines, such 
as quarternary ammonium salt, such as tetramethylammonium hydroxide and tetraethylammoniumhydroxide, 
pyrrole, and PIHERIJIN, can be used. Alcohols and a surface-active agent can also be used for the 
above-mentioned alkaline aqueous solution, carrying out adequate amount addition. 
[0157] 

[Example]Hereafter, although an example explains this invention concretely, thereby, the range of this 
invention is not ******(ed) rather. 

[0158]The synthetic example 1 [(A) Composition of resin which is an ingredient] 

(1) <p- (1-.) (Cyclohexylethoxy) 70 g of synthetic >p-hydroxystyrene (Nippon Soda VP-8000) of 
ethoxystyrene / p-hydroxystyrene (30/70) (resin A-25) Propylene-glycol-monomethyl-ether acetate. 
(PGMEA) Heating and dissolving were carried out to 320 g, and after drying by decompression distilling off, it 
cooled to 20 **. 0.35g of pyridinium p-toluene sulfonate and 22.4 g of cyclohexaneethanol were added to 
this solution. 17.5 g of t-butylvinyl ether was slowly added to this solution, and it was made to react at 20 ** 
for 5 hours. 0.28 g of triethylamine and 320 ml of ethyl acetate were added to reaction mixture, and 150 ml 
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of distilled water washed this 3 times. The solvent was distilled off and condensed. The obtained oil was 
dissolved in 100 ml of acetone, and the distilled water 2L was slowly filled with this. When the depositing 
granular material was ****(ed) and it dried, 54g of objects were obtained. 

[0159](2) 70 g of Composition of p-(1-(cyclohexylethoxy) ethoxy) styrene / p-acetoxystyrene / 
p-hydroxystyrene (30/10/60) resin A-38> p-hydroxystyrene (Nippon Soda VP-8000). Heating and 
dissolving were carried out to 320 g of propylene glycol MONOMETERU ether acetate (PGMEA), and after 
drying by decompression distilling off, it cooled to 20 **. 0.35g of kinky thread p-toluene 
sulfonate and 22.4 g of cyclohexaneethanol were added to this solution. 17.5 g of t-butylvinyl ether was 
slowly added to this solution, and it was made to react at 20 ** for 5 hours. 5.53 g of pyridine was added to 
reaction mixture, and the acetic anhydride 5.9g was slowly added to this. It was made to react at a room 
temperature for 1 hour, 320 ml of ethyl acetate was added to this solution, and 150 ml of distilled water 
washed this 3 times. The solvent was distilled off and condensed. The obtained oil was dissolved in 100 ml of 
acetone, and the distilled water 2L was slowly filled with this. When the depositing granular material was 
****(ed) and it dried, 58g of objects were obtained. 

[0160](3) The following resin was compounded by using the same method as the above (1) and (2). 
A-3;p- (1-ethoxyethoxy) Styrene / p-hydroxystyrene. (35/65) The molecular weight 15000, a degree of 
dispersion. (Mw/Mn) 1.1 A-7;p- (1-iso butoxyethoxy) Styrene / p-hydroxystyrene (30/70) molecular weight 
6000, degree-of-dispersion (Mw/Mn) 1.2A-14:p-(1-iso butoxyethoxy) styrene / p-(t-buthoxycarbonyloxy) 
styrene / p-hydroxystyrene. (20/10/70), the molecular weight 10000, degree-of-dispersion (Mw/Mn) 
1.2A-1 5:p-hydroxystyrene / p-(1-iso butoxyethoxy) styrene / bridge construction unit (77/21/2), The 
molecular weight 30000, a degree of dispersion. (Mw/Mn) 3.5A-22;p- (1-benzyloxy ethoxy) Styrene / 
p-hydroxystyrene (25/75) molecular weight 13000, degree-of-dispersion (Mw/Mn) 1 .3A-36;p-(1-phenethyl 
oxyethoxy) styrene / p-acetoxystyrene / p-hydroxystyrene. (30/10/60) The molecular weight 11000, 
degree-of-dispersion (Mw/Mn) 1.2A-43;p-(1-(cyclohexylethoxy) ethoxy) styrene / p-t-butylstyrene / 
p-hydroxystyrene (30/8/62) molecular weight 18000, and degree-of-dispersion (Mw/Mn) 2.3A-52: . 
p-hydroxystyrene / p-(1-ethoxyethoxystyrene)/t-butyl acrylate / styrene (54/18/10/18), The molecular 
weight 12000, degree-of-dispersion (Mw/Mn) 2.8A-53:p-hydroxystyrene / 

p-(1-ethoxyethoxystyrene)/t-butyl acrylate (46/19/35), the molecular weight 13000, and 
degree-of-dispersion (Mw/Mn) 2.7A-54:p-hydroxystyrene / p-(1-ethoxyethoxystyrene)/t-butyl acrylate / 
p- (t-buthoxycarbonyloxy styrene (46/19/20/15).) The molecular weight 12000, the degree of dispersion 
(Mw/Mn) 2.9 

[0161]The following resin which is the (A) ingredient was compounded. 

(4) The Composition of A-48;p-hydroxystyrene / t-butyl acrylate (79/21)> p-vinylphenol 84.1g and 22.4 g 
of t-butyl acrylate were dissolved in the dioxane 150g, and the nitrogen air current was introduced for 1 
hour. 6.91 g of 2,2'-azobisiso butanoic acid dimethyl was added, the bottom mixed liquor of a nitrogen air 
current was heated at 75 **, and the polymerization was performed for 12 hours. Reaction mixture was 
cooled to the room temperature after the end of a polymerization, and the acetone 150g was added, it was 
dropped into a lot of hexane after dilution, and solid polymer was obtained. Acetone dilution and the injection 
to hexane were repeated 3 times, and the residual monomer was removed. Reduced pressure drying of the 
obtained polymer was carried out at 60 **, and the polymer A-48 was obtained. The composition ratio of 
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p-vinylphenol:t-butyl acrylate was 79:21 as a result of analysis by NMR. Mw was 1 2,000 and the degree of 
dispersion (Mw/Mn) was 2.6. 

[0162](5) <A-16;p- (1-iso butoxyethoxy) 20 g of the synthetic > above-mentioned polymer (A-48) of 
styrene / p-hydroxystyrene / t-butyl acrylate (20/59/21) is dissolved in 80 g of propylene glycol monoethyl 
ether acetate (PGMEA), After heating at 60 **, the system was gradually made decompression and it was 
referred to as 20mmHg, and azeotropy drying of the water in PGMEA and a system was carried out. It 
cooled to 20 ** after azeotropy drying, and 2.2 g was added for isobutylvinyl ether, and also 3 mg of 
p-toluenesulfonic acid was added. The after-addition reaction was performed for 2 hours, and triethylamine 
small-quantity addition neutralized acid. Then, ethyl acetate was thrown into reaction mixture and the salt 
was removed by washing with ion exchange water. The polymer A-16 which is an object was obtained from 
reaction mixture by carrying out decompression distilling off of ethyl acetate and the water. 
[0163](6) Composition of A-51;p-hydroxystyrene / styrene / t-butyl acrylate (78/7/15) (the molecular 
weight 13100, the degree of dispersion (Mw/Mn) 2.7) was compounded like the above-mentioned resin A-48. 
(7) <Composition of A-49;p-hydroxystyrene / p-(t-buthoxycarbonyloxy) styrene (60/40)> poly 
p-hydroxystyrene (Nippon Soda VP-8000, weight average molecular weight 11000) is dissolved in 40 ml of 
pyridine, 1.28 g of bottom of room temperature stirring 2 di-carbonate t-butyl was added to this. After 
making it react at a room temperature for 3 hours, it supplied to the solution of 20 g of 1 I. of ion exchange 
water / concentrated hydrochloric acid. The depositing granular material was filtered, and it rinsed, and 
dried, and p-hydroxystyrene / p-(t~butyloxy carbonyloxy) styrene copolymer (60/40) was obtained. 
[01 64]According to the combination shown in Examples 1-15 and comparative example 1-4 table-1 
(formula), each ingredient was dissolved in the solvent, it prepared to 11% of solids concentration, this 
solution was filtered with the 0.1 -micrometer filter made from polyethylene, and the resist solution was 
adjusted. The following evaluation was performed about this resist. 

(KrF excimer laser exposure evaluation) A resist solution and a spin coater are used, It applied uniformly on 
the silicon wafer which applied the antireflection film (DUV42-6 Brewer Science, product made from Inc.), 
stoving was performed on the hot plate for 120 ** 90 seconds, and the resist film of the thickness shown in 
table-1 was made to form. Pattern exposure was carried out using the mask for line and spaces using the 
KrF excimer laser stepper (NA=0.63), and it heated on the hot plate for 1 10 ** 90 seconds immediately after 
exposure to this resist film. 23 ** was developed for 60 seconds in tetramethylammonium hydronalium oxide 
solution 2.38%, and it dried, after rinsing with pure water for 30 seconds. Thus, the following method 
estimated resist performance from the pattern on the obtained silicon wafer. 

[Resolution] The marginal resolution in the light exposure which reproduces the size of the mask pattern for 
line and spaces for 0.20 micrometer was defined. 

[DOF] The degree of focal margin in the light exposure reproducing the size of the 0.1 6-micrometer mask 
pattern for line and spaces (width of a focus) was defined. 

[LER] In the light exposure reproducing the size of the 0.1 7-micrometer mask pattern for line and spaces, 
perform measurement of line edge roughness using a length measurement scanning electron microscope 
(SEM), and within a measurement monitor, One side of pattern edge was detected in two or more positions, 
and distribution (3sigma) of dispersion in the detection position of a direction vertical to a line direction was 
defined as edge roughness. 
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[0165] 
[Table 1] 
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PAG-A (0.48) 


E2{0.015) 


W-2(100) 


PGMEA 


Resist 4 


A-5K10) 


PAG-C (0,5) 


E3(0.0L0) E2(0.015) 


W-2U00) 


PGHF.A 


Resist 5 


A- 3(10) 


( 1-3) (0.6) 


E3(0.04) 


W-l(lOQ) 


PGMEA 


Resist 6 


A-15<10) 
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[01 66](Explanation of the ingredient of table-1) 

PAG-A: — triphenylsulfonium 2,4,6-triisopropyl benzene sulfonate PAG-B:triphenylsulfonium 

p-toluene-sulfonate PAG-C: Triphenylsulfonium Propanesulfonate PAG-D 

[ Bis(cyclohexylsulfonyl)diazomethane ] (Nitrogen-containing basic compound ingredient) 

E1: 1,5-diazabicyclo [4,3,0]-5-nonene E2:2,4,5-triphenylimidazole E3: Tri-n-butylamine E4:N-hydroxyethyl 

piperidine (surfactant component) 

W-1: The megger fuck F176. (Dainippon Ink.) a Make (fluorine system) W~2:megger fuck — R08(made by 
Dainippon Ink)(fluoride and silicon system) W-3:polysiloxane polymer KP-341(made by Shin-Etsu Chemical 
Co., Ltd.)W-4: — Troysol S-366 (made in Troy Chemical) (fluorine system) (solvent) 

PGMEA: Propylene-glycol-monomethyl-ether acetate PGME Propylene-glycol-monomethyl-ether 
(1-methoxy-2-propanol) EL : Ethyl lactate EEP :. [ The ethoxyethyl propionate BL ] : gamma-butyllactone 
CH : The ratio in the partially aromatic solvent shown in cyclohexanone table-1 is a weight ratio. 
[0167] 
[Table 2] 
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Resist- 1 


3000 


0.185 


0 


— 




Resist- 2 
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0.17 


0 


— 




Resist- 3 
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0.16 


0.15 


11.5 
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0.165 


0 


— 




Resist- S 


6000 


0.18 
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— 
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0.15 
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MWM 1 
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0.14 
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5.8 
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0.14 


0.6 


4.9 
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0.14 
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6.0 
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0.14 


0.75 


5.2 
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0.14 
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4.8 
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3000 


0.15 


0.3 


7.7 




Resist-13 


2000 


0.14 


0.75 


3.6 
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3000 


0.15 


0.45 


7.2 




Resist-15 
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0.145 


0.6 


5.7 


12 


Resist-16 


3000 


0.14 


0.75 


4.2 


mrfe^ 13 


Resist-17 


2500 


0.145 


0.45 


7.1 


Hitetf! 14 


Resist-18 


3000 


0.14 


0.75 


4.9 


^Mi^l 15 


Resist-19 


4500 


0.15 


0.45 


7.0 



[0168]The result shown in table-2 shows that the constituent of this invention is excellent in each 

characteristic of resolution, and DOF and LER. 

[0169] 

[Effect of the Invention]The exposure light source of the short wavelength in which the positive resist 
composition of this invention has possible micro-machining, It is a positive type radiation-sensitive 
constituent in which it is in thin film-ized art and the lithography technology using positive type chemical 
amplification resist, and resolution, a defocus latitude (DOF), and line edge roughness (LER) have been 
improved. 



[Translation done.] 
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^y^^X^^^F. N-^fR°niJFX fh7 
tFn77yf»L<, iin^iSiSW^^ 

[0 14 5] ±E<E>tf r T?fc> j?SU«tLTO2- so 



y-7fn7^FX xfl/y^yn-;!/ 
^/^f;l/x-r;K xfl/^Un- ^/xf/l/x 
— rvK xf l/y^y n-;l/t/xf ;Vx-f ;l/7^f 

— K 7°n t° 1/ y ^ u n / ^ f ;l/x-f ;K 7°n 

h°l/y^y3-;Vt/xf;Vx-f;V7^r-b, ?LK 
^f;K ?LKx^;K ^b^y^nn^yl^fiK x 
h^^^ntf^v^x^K N-yf-;l/tfny -r 

[0 14 6] [8] ^ffigttM ( (E) m#) 
ffl^trc tjiWS L^o *fEB^$ 0 y^l/^7 hffij^c 

a^7 7 i^stf fc^y y n y^Mffii^K^t 

f £ L^a^ 2 5 0 nmJKTx 2 0 nmJ^T 

&*i«o cti^^ffiSM^Lt, Mx. 

fcf#HH0B62-36663-S§\ #Hfi0961 -226746^ #MB861-22 
6745^ #^0962-170950-^, #^0963-34540^ #M 
^7-230165^ #M¥8-62834-^, #M¥9-54432-^, # 
H^p9-5988^ 7KH#fF5405720-^^ [Wj5360692^. [Wf5 
529881^1\ |WI5296330-^, [Wl5436098-^, |W[5576143^ 
1*1529451 1-*§\ |W]5824451-^|HK^^Sgtt^J^:W^ £ 

X^h^7°EF30U EF303, ($T^fflfb^(8;) ») . 

— KFC430, 431({i^XU— Xi.(«)l), 7^77 7^ 
F17K F173 N F176, F189, R08 (^B^-fV^ 1 (80 

S) ^ ^^y 7 n^s-382, sciok 102, 103, 104. 10 
5, 106 OAST? (80 SO . Fn^y-;VS-3 6 6 
(hn^^M (ft) H) f^7 7MSffiglWJX 

y^n^^^U v-kp-341 (WSffc^xH (80 

O 

[0147] 77iMtf/s/cayy3y^ffigft 

T, m^0. 0 0 1Ii%~2lI%, jfSb<^±0. 

oiii%-iH%T^o ctiS^SSM^i 

[0 14 8] $ft, M^KT^ffiStt^J^^^^ 
i:*^f?S 0 MftW^tix ^y^^^x^-i^v^^y;!/ 
x— t*;K >fy ^yxf yyxr7 y /l/x-f ;K 
y t^^xfi/y-fe^vx^ t*;K sSU^^x^u^ 
^- U^T ;l/x— r;l/^co^ y ^^^x^ PVT^^x— 

T*;m $°y^yxfl/y*^f;V7x7^x-f 
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/tl/x-h, y;i/t£yy hU^ux— K y;i/tfyy 

y^^xfi/yy/i/H^yv^^Wb, tfu^ 
yx^-pyy^if 5?y^/;Vl/^f- K ^y ^yx 
fl/yy;i/H^^/xf7Wh, ^y ^yx^p 
yy;l/t£yy hy^ux— K $°ij^>xfi/yy;v 

tfyy h yxf/wM^ut^xf^vH 
^yllK^xx^i/^^y^^y^BSffiSfj ; yy 

No. 75, No. 95 (««aMIft¥ll (ffi) 



2 aagPKT, SfSL<ai «figp«Tt? 



<5 o 

[0149] [9) xmmicffisznzzvi&vi&fr 

14;&{git£*»r3 7 x 7 — ;HS O H 2 f@J^±WT « f t 



[oi5o] *fgK^ffiT^^yaiy-;M40Ha^: 

2 f@jy_t#^^f[:^^, s l < i± 7 ^m i oooh 
2 f® <o y x y — ;vtt7i<^a^:#^ s c t # &g & s 

JttfO. 5 *»W±Mff«#ffi*^# < , Sfe, 

* a fcKlB^fttoffiSttft^fbb, i«»«*atf 

[0 15 1] c07x/- ;Wfc^%£>*?3: Ll^^ta* 

^ 7;l/#U RTM J ffi«aB^bT2 — 5 oil%T*$ 

Sfcj? S L < ti 5 ^ 3 0 o 5 011% 

[oi 5 2] coj; l o o oxuT^oy^y^ 

Mtmmt, ®m$, #H¥4-i 22938^ 

T2-2 8 5 3 1^, *HI#|^ 4 9 1 6 2 1 0^, ^ 
W#fFfi?2 1 9 2 9 4#^fc:iB«©;£ffi*iMftebT. 

[01 53] uyviz-yy, ynnyvi/yy, 2, 3, 4 

-fytFn + My/7x/y 2, 3, 4, 4 7 - 

fh7tFn^My/7x/y 2, 3, 4, 3' , 



10 



20 



30 



40 



4' , 5 7 -^WtFn^y^yyVx/y 
>-tfn^fn-;l4H'&«^ ynny;l/xryF\ 2, 
4, 2 7 , 4' -Hyx^ffD^K 4, 4 / -f- 

^ifx (1, 3-^tFn^y ^cyify, 2, 2 7 , 
4, 4 7 -f b7t Hn^^7x-;Vx-f ;K 2, 
2' , 4, 4 / -t* h^t: Hnt^y7xx;i/X;l/7* 

^>F\ 2, 2 7 , 4, 4 / -fh7HHn^7x 

-;vx;l/y*y, hux (4-hFn^>7xx;v) y 
yy, 1, 1-tfX (4-tFn^7xx;V) yyn 

*^y-y, 4, 4- (a-^fMy^yfy) trxy 

x/-;K a' , a^-hUX (4-HFn^yy 
xx;i/)-i, 3, 5- hU yyy°nt: 0 ;l/^yify, 

a, a' , a" -hUX (4 - h Fn^>7xx;V) - 
1 4 — f77°nh°;l/^yxfy 1, 2, 2- 

hUX (HFn^77xx;W T'n/Vy l, l, 2- 

hux (3, 5 -^yf/i/- 4 -n Fn^yy 

y°n/^y, 2, 2, 5, 5 —f hy^x (4 -n Fn^ 

^7xx;V) 1, 2-T*h^4 1 X (4-hF 

d^^7xx;V) x^7, 1, 1, 3-hUXCtKn 
^77xx;l/) yyy, [a, a, a f , a' — T* 

F7^X (4-hFn4 1 77xx;W ] -^71/7^ 

[01 54] [*°y§yyyx hiia^w^WKRtfJtoffi 
ffl] «_b *i^$°^ii/7y FiMS^t ^n^ 

[01 55] ±m%m^mmmmm^m^(Dmmc 



50 



ffl ^na j; v KWSL CM : y U n y/n^ft-y u n y 

0 0 o^yyx hn— z^~4 5 0 o^77X Fn-^o) 
mm~?&tJ, c3;MKL<^2 0 0 or77XFn-A 
— 400 o^77XFn-A«IH^fe^o Mi¥^2 0 

oo^77XFn-^sm ^mn<D%^m^ti 

^ !F7^X7f7WIftt^o SIi?^4 5 0 0 

^yyx h Z^ffl^a fc*^W©^*^»snft 

piTg^vxy^iibTS^b. ^-y^T 
c ^ja d fiff^y^x F;^-7«#^ c 

# 1 n m~2 5 0 n m<Dl&MWtmf %> Z- M 
{*fi^a£K r FX^^VWf^ (2 4 8 nm) , A 
r FX^77 7-f-)t (1 9 3 nm) , F 2 X^77 
if ^ tl: C 1 5 7 n m) . EUV (13nm) ft if *^ 

[0 15 6] *^re^>tttffi^^5g#rt^bT^, 

*«ft^hU^^ *»ffc*U^^ Kit FU7A, 

^if F ] J7^ ^^^StFU^ ry^exiT 

^iiT;^ 1 ;^ x^;l/7^y. n-y°ntf;l/T 
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T&mT2>Ht&-£%%o 10 
[0 15 7] 

% h\ W©IBH# cmtc <fc 0 ^ S S *^ rbss n« 

[0 15 8] Mi 1 [ (A) /S#T?*«»Jfi<0-&«] 

(1) <p- (1- (y^n^^xh^) xh^ 
$/) i/y/p-tFn^^xf i/y (3 0/7 0) 

(Mat a- 2 5) <D&m> 

p-t: Fn^Xf 1/V (0*WI1VP-8OOO) 

7 0 g^yntfl^^U xr — ;l/^ey ^;l/X— t71/7^ 20 

T* h (PGMEA) 3 2 0 gfCtoi»t, MffiS 

y >>x^-p- h;l/x>x;l/4^— h 0. 3 5 g^oj; 
tf^n^yx^/-;V2 2. 4g^M/c 0 ceo 
Mr«^ t -^;l/ifx;l/x— tvV 17. 5 < D 

fin*-. 2 0 5 BffSSJSS'&fco SJSffifc h U x^;l/ 

7^>0. 2 8g, ff|xf;V3 2 0ml^ ctl 

^^S/K 1 5 0 m 1 3 mm^vrco »#j*s^ mm 

b/co f 5nfe*^M7'l! b> 10 0ml fcSiJt 
ctl^ ^®7]<2 Ucti>^< Dtai/^o fffULM so 

[0159] (2) <p— (1 - (^^D^^l/Xh 
^5/) xh^) X^l^/p-Ti? 
p-t: Fn^xf l/y (3 0/1 0/6 0) 

3 8©M> 

p-hFn^xf l/> (H*filVP-8 0 0 0) 

7 0 g^7 0 nh 0 l/y^ij ;l/^/p<^;l/x— 

T* h (PGMEA) 3 2 0 gidDiM«^ MffiS 

l J^x>)i,-p-h;l/xyXM4^ hO. 3 5g^5j; 40 
tf^^n^yx^7^2 2. 4 g^im^/co ceo 
JS^ct-^;l/lfx;l/x— r;l/l 7. 5gW^<D 

to*. 2 0°C^5^KSJS^^/c o SJS«fclfU^> 
5. 5 3g^M, CtllcWkBMS. 9g»-3<f) 

toifco 1 0#BKJSS*i\ LOSIfcSlxf/V 

3 2 0ml cn^rlSS/jc 1 50mlt?3 0^?* 

l/co assumes, msbfeo f6n/c^M7^h 

VI 0 0m 1 tdi§S^^cn^ SHg7j<2 Lfc:W>o < 5 

8gf#^n/Co 50 



gA- 



[0 16 0] (3) ±fH (1 ) Rtf (2) ^|pj«c077ri 
»^ct^a5 TfHafll^^iS L /Co 
A 3 ; p- (l-xb^>xh^» X^l^/p- 
t: Fn^Xf l/y (3 5/6 5) 1 5 0 0 0. 

ftWtJS. (Mw/Mn) 1 . 1 

A- 7 ; p- (1 - i s o^F^xF^) x^U~y 

/p-tFn^>Xfl/V (3 0/7 0) 7 7j v fi6 0 0 
0, #fiCJK (Mw/Mn) 1 . 2 

A-l 4 : p- (1 -isot/h^Xh^vO X^> 

/ P - (t-7F*^*;^-;W+^) x^-i^/p 

-t: Fn^Xfl/y (20/1 0/70) , 57 v ?fi 1 

0 0 0 0, ^fStfi (Mw/Mn) 1. 2 
A-l 5 : p-hFn^Xflz/p- (l-iso^ 
h^Xf^) XT-UZS/ZSM^—V h (7 7/2 1 
/2) , 7 7>?i3 0 0 0 0, ^ffcffi (Mw/Mn) 3. 
5 

A-2 2 ; p- (1-^W^XF^) Xf V 
V/p-fc Fn^^Xfl/V (2 5/7 5) 1 3 

0 0 0, (Mw/Mn) 1. 3 

A - 3 6 ; p- (l -7x*f;W^x h^ 1 ^) xf 
U>/p-7^ h^X^X/p-t: Fn^>Xfl/ 

> (30/1 0/60) ^ v ?fi 1 1 0 0 0, ^fStJS (M 
w/Mn) 1. 2 

A- 4 3 ; p- (1 - (> // 7n^^;VxF4 1 > / ) xh 
^>0 xf l/y / p-t - 7Y;^xf P - 1: F n 

(3 0/8/6 2) ft7~m 1 8 0 0 0, ft 
(Mw/Mn) 2. 3 

A-52 : p-t: Fn^Xf l/y/p- (l-xh 
t^xF^Xfl/V) /t-^W^UWF/X 

(5 4/1 8/1 0/ 18), 5>?H 12 0 0 
0, ftWtm (Mw/Mn) 2. 8 

A - 5 3 : p-t: Fn^^Xf l/y/p- ( 1 -X h^ 1 
S/xh^XfM /t -7^)1/7 ?V h (46 
/l 9/3 5) , 1 1 3 0 0 0, ftmm (Mw/M 
n) 2. 7 

A-5 4 : p-UFn^^Xfl/y/p- (1-XF4 1 
S/xh^xfi/y) / t-7f;l/7?UWF/p- 
(t-^h^MfcM^xfl/y (46/19 

/2 0/15), ^fil 2 0 0 0, 4>®CJS (Mw/M 
n) 2. 9 

[0 16 1] 2 5>fc:, (A) jS^fcSTSBoWflg*^ 

(4) <A-48 ; p-t Fn^^Xf t — ^ 

^ U h (79/21) ©M> 
p-lf-;l/7x/-;l/84.lg^ t -7^jl<7?V 



22.4g^/^4^>150g^MfSU 1 ^KS^JSffi* 



lALfto 2, 2' -7yifX-f V»»^^^;l/6. 9 
1 g^toU ii^ITS^I^ 7 5°Clctmh 1 2 
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^A-4 8^f/co NMRtC<fcS^*f©j|g*> p-^ 

7 9:21 tfeo/co Mwl± 1 2, 0 0 0, ^ffcK (M 
w/Mn) ^2. 6^feofc 0 
[0162] (5)<A-16;p- (l-iso7> 

^xht^) i/y/p-tFn^>xf i/y/t 

-^W^'Jlz-h (2 0/5 9/2 1 ) ©M> 10 
±E*UV- (A- 4 8) 20g^7°nti o ly>^Un-;l/ 
t/xf;Vx-f;l/7irf-h (PGMEA) ZOglcm 
ffi U 60 °C fc: ftJUS L « JEE fc: L T 20 m m H 

gi:U PGME Afc3fitp©**WJ«W*bfco «T» 

2.2g^r^AtJL, Hfcp — h;Vxyx;l/*yi^3mgi 
[0163] (6) A-5 1 ; p-t Fn^xf i/y 

/Xf I/y/t-7Y;V7^Ul/-h (78/7/1 
5 ) (^j v ?fi 13 10 0, 5>fStJ8 (M w/M n ) 2 . 
7) _ttB«ffiA-4 8fclWafc-&«b7fc 0 

(7) <A-49 ; p-t: Fn^xf l/y/p- (t 

-^h^^^Mx;^/ (6 0/4 0) 

p-t: Fn^Xf /y (B*fIlVP-8 0 0 

0 N «a¥±^?S 1 1 0 0 0) /> 40ml IC 30 

X^/i< 1 U ^ h;ivHffi»2 0 gcoMrS^SAL/co W 

[Hia*^ 7j<gt, eaau p-ufp^x 



^l^Wfilfrf* (6 0/4 0) ^#/Co 

[0164] hskm i~i5 mfitwtm 1 ~ 4 

LT\ H^ifil 1%^1S^U ^^Mrt^rO. 1 jLt 

m <D # u x ^ u >m y * )v $ — xwm lt^/xf mm 

(KrFX^>Vl/-f-l^» L/^XhSE X 
t°>rr — ^fflt^T, J^MWj±M (DUV42-6 Brewer 
Science, Inc. SO ^M^L/c^ V XI ±lZi% 

— fci^fcU 1 2 0°C9 O30>H^y h7V— h±TftJHS 

/Co CKDlx^X hJK^W U Kr FX^>7l/-f-X 
f7/^ (NA = 0. 6 3) ^ffl^7^y7>FX^- 

xfflvx^ffifflLT^-vif^U 8Mt<ia 

1 0°C9 0#»7 F7V-F±^[liL/co Hfc 2 . 
3 8%'rh^><^;l/7^ ; e— ^i^t Fn^W F/jcM 

I^2 3°C6 0 3B>H3g« U 3 0 mSW&C X V > X L 

0. 2 0^m^>7VFX^Xffl7X 
[DOF] 0. 1 6 /xmCO^-YVT^FX^— XfflVX 

^/^-vco^ri^S^^a^a^^o^^^^-^x 

[LER] ^ VXy v f 77*X(Dffl®i, 0. 1 7 /x 

M^^m^mic^rwm^mm^mmmis em)^ 

/Co 

[0 16 5] 
Kl] 
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m- i 





mm&^i s ) 


PAG(g) 




l^rg^K ppm) 




Resist 1 


A- 3(10) 


PAG-A (0.5) 


El(O.OlS) 


W-l(lOO) 


PGMEA 


Resist 2 


A-15(10) 


PAG-B (0.4) 


EK0.015) 


■ « ■ 


PGMEA/PGME(8/2) 


Resist 3 


A-43O0) 


PAG-A (0.48) 


E2(0.015) 


W-2U0O) 


PGMEA 


Resist 4 


A-5K10) 


PAG-C (0,5) 


E3(0.010) E2C0.015) 


W-2(100) 


PGMEA 


Resist 5 


A- 3(10) 


( 1-3) (0.6) 


E3(0.04) 


W-l(lOO) 


PGMEA 


Resist 6 


A-1500) 


(II-4) (0,5) 


E3(0.015) 


W-l(lOO) 


PGMEA/PGME(8/2) 


Resist 7 


A-43U0) 


(II-3) (0.45) 


E3(0.015) El(O.OlO) 


Vf-2(100) 


PGMEA 


Resist 8 


A-16(10) 


(II-3) (0.5) 


E3(0.015) 


N-2U0O) 


EL/EEP{8/2) 


Resist 9 


A-17U0) 


(II-4) (0.52) 


E3(0.Q15) EK0.015) 


W-3 (80) 


PGMEA/PGME(8/2) 


Resist 10 


A-5K10) 


(II-3) (0.4) 


E3(0.02) 


W-3 (80) 


PGMEA 


Resist 11 


A- 3(10) 


PAG-D(0.2) 
(II-4)(0.3) 


E3(0.015) E2<0,015) 


W-l(lOO) 


EL/EEP{7/3) 


Resist 12 


A-53(10) 


(II-8) (0.5) 


E2(0.025) 




PGMEA 


Resist 13 


A- 3(5) 
A-15(5) 


(I-3)(0.4) 
(II-2)(0.1) 


E2(Q.Q19) 


W-2(100) 


PGMEA 


Resist 14 


A- 3(5) 
A-16(6) 


(II-2)(0.5) 
(II-8)(0.3) 


E2(0.015) E3(0.015) 
EK0.015) 


W-l(lOO) 


PGMEA/BL(8/2) 


Resist 15 


A- 14(5) 
A-43(5) 


(I-3)(0.4) 
(1-10X0.4) 


E1(0.Q15) 


W-l(lOO) 


PGMEA 


Resist 16 


A-25(4) 
A-3€(6) 


PAG-D(O.l) 

<II-2)(0.5),(II-10)(0.3) 


EL(0.020) 


W-4 (20) 


PGMEA 


Resist 17 


A-15<5) 
A-51(5) 


PAG-A(O.l), PAG-D(O.l) 
(II-2X0.3) 


El(0.025) 


W-3 (80) 
W-4 (20) 


PGMEA 


Resist 18 


A- 7(10) 


PAG-B (0.2) 
(II-4X0.3) 


Bl(O.OlS) 


W 1(100) 


EL/EEP(3/2) 


Resist 19 


A-22U0) 


(II-l) {0.46} 


EK0.010) E2(0.015) 


W-3 (80) 


CH 



[oi66] cm- 1 (omfrcomm) 

PAG-A : hU7x-;l/X;l/*^i 2,4,6- h U^V7° 

PAG-B : hU7x^X;^^^A P -h;l/x>x;W^ 
PAG-C : hU7i^XM^ 1 >A 7 0 n/^>x;l^^ 
PAG-D : If X (i/^xn^^i/jlsXJlsy^—jV) *JTV* 

El : 1,5 -Z?7Wis?u [4,3,0] -5-7*1/ 
E2 : 2,4,5- hU7x-;H5^;l/ 
E3 : h U -n-7Y;V7^> 
E4 : N-H Fn^^xf;l/^U^7 

W-l : ^^7/ ^^F176(7cH*-f C^y* 

W-2 : *J3yy ^^R08(^H*-r^(«)ia) C7\yiKR 



w-3 : ^U^n^^U KP-34i(«fflffc^XH(IS) 
W-4 : hn-ry;l/S-366(bn-r^r5*;l/(tS)Si) C7*y|g 
(MM) 

PGMEA : 7°nti 0 l^>^U ;I/X-f ;l^7t 

so PGME : y°u¥Uy^V a— p<^;l/x— «r;l/(i-^ 
EL : ?L^x^;V 

EEP : xf^ynHtylx^l/ 
BL : y h> 
CH : Z/ & w\3pyr S is 

^ O 

[0 1 6 7] 
K2] 
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a- 2 mm 







-« 


lu*l 


DOF 

[JEM] 
@0.16AiiL 


LER 
[nm] 


mm i 


Resist- 1 


3000 


0,185 


0 


— 


Jttt*J2 


Resist- 2 


3500 


0.17 


0 


— 




Resist- 3 


4000 


0.16 


0. IS 


11,5 


HAM 4 


Resist- 4 


4000 


0.165 


0 


— 




Resist- 5 


6000 


0.18 


0 


— 


Itiefll 6 


Resist- 9 


5500 


0.16 


0.15 


11.3 




Resist- 1 


6000 


0.20 


0 


— 














^JSfcfll 1 


Resist- 5 


3000 


0.14 


0.75 


5.8 




Resist- 6 


3000 


O.U 


0.6 


4.9 




Resist- 7 


4G0O 


{ 0.145 


0.6 


3.8 




Resist- 8 


3000 


0.14 


0.75 


6,0 




Resist- 9 


3000 


0.14 


0.75 


5.2 




Resist-10 


4000 


0.145 


0.6 


4,4 


flSi05 7 


Resist-U 


3000 


0.14 


0.75 


4,8 




Resist-12 


3000 


0.15 


0.3 


7,7 




Resist-13 


2000 


0.14 


0.75 


3,6 


mmm 10 


Resist-14 


3000 


0.15 


0.45 


7.2 




Resist-15 


4000 


0.145 


0.6 


5.7 


Mfcfll 12 


Resist-16 


3000 


0.14 


0,75 


4.2 


13 


Resist-17 


2500 


0.145 


0.45 


7.L 


mm 14 


Resist-18 


3000 


0.14 


0.75 


4.9 


15 


Resist-19 


4500 


0.15 


0.45 


7.0 



20 



[0168] m-2fo7jkznrdtigmpt>, ^m<Dm$ 
m±, mmt}, d o l e R©##ttte«nr^« 

[0 16 9] 



T, mmtl, f7t^X7ffa-F (DOF) , ^ 
s{Z/^yZ?^7*X (LER) ###Snfc#^ffi8fifc 



F ^ — 2H025 AA02 AA03 AA18 AB15 AB16 

AC04 AC08 AD03 BEOO BE07 
BE 10 BGOO BJ00 CB17 CB41 
CC03 CC04 CC20 FA17 
4J002 BC111 BC121 CC031 EB006 
EV296 GP03 



